r 

FUNPING  DEPARTMENT  OF  ENERGY  RESEARCH 
AND  DEVELOPMENT  IN  A  CONSTRAINED  BUDG- 
ET ENVIRONMENT 


4.  SCI  2:104/77 

[Funding  Departnent  of  Energy  Resear... 

HEARING 

BEFORE  THE 

SUBCOMMITTEE  ON  ENERGY  AND  ENVIRONMENT 

OF  THE 

COMMITTEE  ON  SCIENCE 
U.S.  HOUSE  OF  REPRESENTATIVES 

ONE  HUNDRED  FOURTH  CONGRESS 

SECOND  SESSION 


AUGUST  1,  1996 


[No.  77] 


Printed  for  the  use  of  the  Committee  on  Science 


FUNDING  DEPARTMENT  OF  ENERGY  RESEARCH 
AND  DEVELOPMENT  IN  A  CONSTRAINED  BUDG- 
ET ENVIRONMENT 


HEARING 

BEFORE  THE 

SUBCOMMITTEE  ON  ENERGY  AND  ENVIRONMENT 

OF  THE 

COMMITTEE  ON  SCIENCE 
U.S.  HOUSE  OF  REPRESENTATIVES 

ONE  HUNDRED  FOURTH  CONGRESS 

SECOND  SESSION 


AUGUST  1,  1996 


[No.  77] 


Printed  for  the  use  of  the  Committee  on  Science 


U.S.  GOVERNMENT  PRINTING  OFFICE 
37-345  CC  WASHINGTON  :  1996 

For  sale  by  the  U.S.  Government  Printing  Office 

Superintendent  of  Documents,  Congressional  Sales  Office,  Washington,  DC  20402 

ISBN  0-16-054948-5 


COMMITTEE  ON  SCIENCE 


ROBERT  S.  WALKER,  Pennsylvania,  Chairman 


F.  JAMF  i  SENSENBRENNER,  Jr., 

Wisconsin 
SHERWOOD  L.  BOEHLERT,  New  York 
HARRIS  W.  FAWELL,  IlUnois 
CONSTANCE  A.  MORELLA,  Maryland 
CURT  WELDON,  Pennsylvania 
DANA  ROHRABACHER,  California 
STEVEN  H.  SCHIFF,  New  Mexico 
JOE  BARTON,  Texas 
KEN  CALVERT,  California 
BILL  BAKER,  California 
ROSCOE  G.  BARTLETT,  Maryland 
VERNON  J.  EHLERS.  Michigan** 
ZACH  WAMP,  Tennessee 
DAVE  WELDON,  Florida 
LINDSEY  O.  GRAHAM,  South  Carolina 
MATT  SALMON,  Arizona 
THOMAS  M.  DAVIS,  Virginia 
STEVE  STOCKMAN,  Texas 
GIL  GUTKNECHT.  Minnesota 
ANDREA  H.  SEASTRAND,  CaUfomia 
TODD  TIAHRT,  Kansas 
STEVE  LARGENT,  Oklahoma 
VAN  HILLEARY,  Tennessee 
BARBARA  CUBIN,  Wyoming 
MAPvK  ADAM  FOLEY,  Florida 
SUE  MYRICK,  North  Carolina 

David  D.  Clement,  Chief  of  Staff  and  Chief  Counsel 

Barry  Beringer,  General  Counsel 

TiSH  Schwartz,  Chief  Clerk  and  Administrator 

Robert  E.  Palmer,  Democratic  Staff  Director 


GEORGE  E.  BROWN,  Jr.,  California  RMM* 

HAROLD  L.  VOLKMER,  Missouri 

RALPH  M.  HALL.  Texas 

BART  GORDON.  Tennessee 

JAMES  A.  TRAFICANT,  Jr.,  Ohio 

JOHN  S.  TANNER,  Tennessee 

TIM  ROEMER,  Indiana 

ROBERT  E.  (Bud)  CRAMER,  Jr.,  Alabama 

JAMES  A.  BARCIA,  Michigan 

PAUL  McHALE,  Pennsylvania 

JANE  HARMAN,  California 

EDDIE  BERNICE  JOHNSON,  Texas 

DAVID  MINGE,  Minnesota 

JOHN  W.  OLVER,  Massachusetts 

ALCEE  L.  HASTINGS,  Florida 

LYNN  N.  RIVERS,  Michigan 

KAREN  McCarthy,  Missouri 

MIKE  WARD,  Kentucky 

ZOE  LOFGREN,  California 

LLOYD  DOGGETT,  Texas 

MICHAEL  F.  DOYLE,  Pennsylvania 

SHEILA  JACKSON  LEE,  Texas 

WILLIAM  P.  LUTHER,  Minnesota 


Subcommittee  on  Energy  and  Environment 

DANA  ROHRABACHER,  California,  Chairman 


HARRIS  W.  FAWELL,  IlUnois 
CURT  WELDON,  Pennsylvania 
ROSCOE  G.  BARTLETT.  Maryland 
ZACH  WAMP,  Tennessee 
LINDSEY  O.  GRAHAM,  South  CaroUna 
MATT  SALMON,  Arizona 
THOMAS  M.  DAVIS,  Virginia 
STEVE  LARGENT,  Oklahoma 
BARBARA  CUBIN,  Wyoming 
MARK  ADAM  FOLEY,  Florida 
STEVEN  H.  SCHIFF,  New  Mexico 
BILL  BAKER,  California 
VERNON  J.  EHLERS,  Michigan 
STEVE  STOCKMAN,  Texas 


TIM  ROEMER,  Indiana 
DAVID  MINGE,  Minnesota 
JOHN  W.  OLVER,  Massachusetts 
MIKE  WARD,  Kentucky 
MICHAEL  F.  DOYLE,  Pennsylvania 
JAMES  A.  BARCLV,  Michigan 
PAUL  McHALE,  Pennsylvania 
EDDIE  BERNICE  JOHNSON,  Texas 
LYNN  N.  RIVERS,  Michigan 
KAREN  McCarthy,  Missouri 
HAROLD  L.  VOLKMER,  Missouri 
SHEILA  JACKSON  LEE,  Texas 


*  Ranking  Minority  Member 
**Vice  Chairman 


(II) 


CONTENTS 

Page 
August  1,  1996: 
Panel  1: 

Mr.  W.  Henson  Moore,  Former  Deputy  Secretary  of  Energy  and  President 

and  CEO,  American  Forest  and  Paper  Association,  Washin^on,  DC 4 

Mr.  Allen  Li,  Associate  Director,  Energy,  Resources,  and  Science  Issues, 
Resources,  Community,  and  Economic  Development  Division,  U.S.  Gen- 
eral Accounting  Office,  Washington,  DC 12 

Mr.  Gregory  H.  Friedman,  Deputy  Inspector  General  for  Audits,  U.S. 

Department  of  Energy,  Washington,  DC  26 

Mr.  Roger  A.  Lewis,  Senior  Advisor,  Office  of  Strategic  Computing  and 
Simulation,  U.S.  Department  of  Energy,  Washington,  DC  31 

Panel  2: 

Dr.  Danny  L.  Hsu'tley,  Vice  President,  Laboratory  Development  Division, 
Sandia  National  Laboratories,  Albuquerque,  New  Mexico 51 

Dr.  Ronald  W.  Cochran,  Laboratory  Executive  Officer,  University  of  Cali- 
fornia, Lawrence  Livermore  National  Laboratory,  Livermore,  Califor- 
nia         58 

Dr.  Charles  F.  Gay,  Director,  National  Renewable  Energy  Laboratory, 
Golden,  Colorado  67 

APPENDIX 

Additional  testimony: 

Mr.  Richard  Wilkey,  President,  Fisher-Barton,  Inc.,  Watertown,  WI 79 

Additional  material: 

U.S.  General  Accounting  Office,  "Energy  Research:  Opportunities  Exist 
to  Recover  Federal  Investment  in  Technology  Development  Programs," 
Report  to  the  Chairman,  Subcommittee  on  Ener^  and  Environment, 
Committee  on  Science,  House  of  Representatives,  June  26,  1996  (GAO/ 
RCED-96-141) 88 

U.S.  Department  of  Energy  Office  of  Inspector  General,  Report  on  "Audit 
of  Energy's  Activities  Designed  to  Recover  the  Taxpayers'  Investment 
in  the  Clean  Coal  Technology  Program,"  June  6,  1996  (DOE/IG-0391)  ...      118 

Questions  and  answers  for  the  record: 

Mr.  W.  Henson  Moore  143 

Mr.  Roger  A.  Lewis 146 

Mr.  Allen  Li 294 

Mr.  Gregory  H.  Friedman  301 

Dr.  Danny  L.  Hartley  306 

Dr.  Ronald  W.  Cochran  398 

Dr.  Charles  F.  Gay  402 

(HI) 


FUNDE^JG  DEPARTMENT  OF  ENERGY  RE- 
SEARCH AND  DEVELOPMENT  IN  A  CON- 
STRAINED BUDGET  ENVIRONMENT 


THURSDAY,  AUGUST  1,  1996 

U.S.  House  of  Representatives, 

Committee  on  Science, 
Subcommittee  on  Energy  and  Environment, 

Washington,  DC. 

The  Subcommittee  met  at  10:07  a.m.  in  room  2318  of  the  Ray- 
bum  House  Office  Building,  the  Honorable  Dana  Rohrabacher, 
Chairman  of  the  Subcommittee,  presiding. 

Mr.  Rohrabacher.  This  hearing  of  the  Energy  and  Environment 
Subcommittee  will  come  to  order. 

Today  we  will  look  at  the  Department  of  Energy's  efforts  to  ob- 
tain repayment  for  government-industry  partnerships  that  result  in 
commercialization  of  technology. 

We  are  faced  with  two  undeniable  realities: 

One  is  a  shrinking  Federal  budget; 

And  the  other  is  a  desire  by  many  Members  of  Congress  and  the 
National  Laboratories  to  continue  these  partnership  programs. 

The  combined  funding  for  technology  transfer  in  the  Department 
of  Energy  budget  for  both  civilian  and  defense  programs  has 
dropped  from  $264  million  two  years  ago  to  $115  million  today. 

The  question  is:  are  there  innovative  financing  solutions  that 
would  benefit  both  the  taxpayer-investor  and  the  government-in- 
dustry partnerships? 

The  question  we  must  ask  ourselves — shouldn't  the  taxpayers  get 
their  money  back  from  a  successful  profit-making  venture? 

As  we  will  hear  today,  the  DOE  already  has  entered  into  numer- 
ous financing  arrangements  for  technology  partnerships.  They  in- 
clude cost-sharing  repa5mient,  royalty  and  licensing  agreements. 
However,  the  agreements  seem  to  vary  widely  from  program  to  pro- 
gram and  from  lab  to  lab. 

Is  it  now  time  to  ensure — and  I  would  imagine  it  is — that  the 
taxpayer  have  some  payback  that  the  average  investor  of  the  Unit- 
ed States  is  entitled  to? 

This  is  not  a  new  concept. 

We  will  hear  today  from  former  Deputy  Secretary  of  Energy, 
Henson  Moore,  about  his  efforts  to  initiate  an  investor  offset  agree- 
ment designed,  at  a  minimum,  to  recover  the  direct  investment  of 
funds  by  the  Department  of  Energy.  Unfortunately,  Mr.  Moore  left 
the  Department  before  his  plan  went  into  effect  and  the  program 
died. 

(1) 


The  General  Accounting  Office  will  present  its  report  on  current 
DOE  cost-sharing  and  reimbursement  programs,  and  the  DOE  In- 
spector Greneral  will  present  its  audit  of  perhaps  the  granddaddy 
of  all  cost-sharing  efforts,  the  Clean  Coal  Program.  And  let  me  say, 
I  especially  appreciate  the  General  Accounting  Office  who  have 
done  a  terrific  job  for  us  in  a  number  of  areas,  and  am  looking  for- 
ward to  their  testimony  as  well. 

This  program  has  had  some  strong  payback  provisions  which  got 
mysteriously  watered-down  along  the  way — and  I  am  still  talking 
about  the  Clean  Coal  Program. 

We  will  also  get  to  the  DOE's  response  to  these  reports. 

Later  we  will  get  the  views  of  three  National  Laboratories  who 
are  actively  pursuing  government-industry  partnerships. 

This  is  a  fact-finding  hearing.  I  will  have  to  say  that  I  am  inter- 
ested in  this,  but  I  really  do  not  have  a  lot  of  preconceived  ideas 
or  commitments  as  to  what  direction  to  go,  but  we  know  the  goal 
we  are  looking  at,  and  I  think  we  can  all  work  together  and  learn 
in  this  hearing  to  find  out  how  to  get  to  that  goal. 

Of  course,  my  goal  is  to  use  the  information  from  todays  hearing 
to  develop  a  bipartisan  proposal  that  would  have  a  positive  effect 
on  technology  advancement  as  well  as  a  positive  impact  on  the  tax- 
payer's wallet. 

I  believe  there  is  support  for  this  idea  on  both  sides  of  the  aisle, 
and  I  hope  we  can  gain  agency  support,  as  well. 

You  know,  a  lot  of  us  believe  that  the  private  sector  inherently 
is  seeking  to  make  a  profit  and  do  things  more  efficiently  than  the 
government.  When  we  get  the  government  and  the  private-sector 
together,  it  is  important  for  us  to  try  to  find  ways  of  making  a  more 
profitable  arrangement  between  the  two. 

I  heard  a  story  that  I  will  share  with  you  before  turning  to  Mr. 
Roemer  about  some  fellows  in  the  private  sector  who  thought  that 
they  were  going  to  combine  their  efforts  in  a  way  that  would  be 
mutually  beneficial. 

One  was  a  taxidermist,  and  the  other  was  a  veterinarian. 

They  figured  if  they  got  together,  they  could  combine  a  lot  of 
their  costs.  They  could  actually  have  the  same  building,  and  the 
same  offices,  and  the  same  computers  and  they  would  basically  be 
able  to  offset  some  of  the  costs  in  that  way. 

Well,  they  did  get  together  and  they  formed  a  business  partner- 
ship, this  taxidermist  and  the  veterinarian.  Their  motto  was  put 
over  their  building  door,  and  it  said: 

One  way  or  the  other,  you're  going  to  get  your  dog  back. 

[Laughter.] 

Mr.  ROHRABACHER.  I  thought  that  was  a  good  one,  anyway. 

Mr.  Roemer.  Do  we  have  to  share  bipartisan  laughter? 

[Laughter.] 

Mr.  ROHRABACHER.  You  got  a  better  one  than  I  did.  Okay.  I  now 
turn  to  our  Ranking  Member,  Mr.  Roemer,  for  any  opening  re- 
marks that  he  would  like  to  share  with  us. 

Mr.  Roemer.  Thank  you,  Mr.  Chairman. 

While  I  am  not  sure  I  endorse  the  joke,  I  certainly  endorse  the 
concept  and  look  forward  to  working  with  you  on  this  idea,  which 
I  think  is  a  very  good  one. 


When  the  taxpayer  invests  in  an  R&D  project,  I  think  that  the 
taxpayer  has  every  right  to  recoup  some  of  that  initial  investment. 
I  think  that  there  should  be  more  joint  partnerships  and  there 
should  be  more  innovation  between  the  private  sector  and  the  Unit- 
ed States  Government. 

I  would  ask  unanimous  consent,  Mr.  Chairman,  that  my  entire 
statement  be  entered  into  the  record. 

Mr.  ROHRABACHER.  Without  objection. 

Mr.  ROEMER.  I  would  say,  as  a  compliment  to  your  work  that 
maybe  matches  your  sense  of  humor,  that  you  and  I  work  well  to- 
gether on  this  Subcommittee.  You  and  I  have  worked  together  on 
a  host  of  different  amendments  on  the  Floor,  and  bills  in  this  Com- 
mittee, and  this  is  yet  another  area  where  there  is  a  great  deal  of 
agreement  between  your  philosophy  and  my  approach  to  this  legis- 
lation. 

I  look  forward  to  working  with  you  through  the  rest  of  this  Con- 
gress and  into  the  next  Congress,  should  our  voters  send  us  back 
here,  to  do  these  kinds  of  common-sense  legislation. 

With  that,  again  I  want  to  welcome  the  distinguished  panelists 
here.  I  look  forward  to  hearing  many  of  the  people  that  we  have 
had  up  here  before  to  testify,  and  to  a  former  colleague,  Henson 
Moore,  from  the  State  of  Louisiana,  who  has  served  in  Congress 
with  my  father-in-law,  as  well,  too.  It  is  a  pleasure  to  have  you 
here. 

Mr.  ROHRABACHER.  By  the  way,  just  a  note. 

There  was  a  bill  put  forward,  or  I  guess  it  was  an  amendment, 
that  would  say  that  if  a  pharmaceutical  company  receives  money, 
or  receives  benefit  through  government  research,  whether  it  is  gov- 
ernment research  money  directly  or  basically  whether  it  is  just  the 
benefit  of  government  research,  if  a  pharmaceutical  company  has 
that  as  an  asset  when  it  is  developing  a  new  drug,  that  the  govern- 
ment would  be  able  to  put  a  lid  on  the  price  of  what  they  would 
be  able  to  charge  for  that  drug. 

I  want  to  note  for  Mr.  Roemer  that  I  was  one  of  the  only  four 
Republicans  that  voted  for  that  particular  amendment  that  Bemie 
Sanders  put  forward  the  first  time. 

The  second  time  we  had  30  Republicans  who  voted  for  it.  I  be- 
lieve that  this  concept  of,  if  you  are  going  to  receive  a  benefit  from 
the  taxpayers  that  you  are  going  to  owe  something  in  return  to  the 
taxpayers.  I  think  this  is  a  principle  that  eventually,  if  we  really 
look  at  it  honestly  and  get  together,  this  is  something  all  of  us  can 
agree  on  because  it  is  certainly  within  the  philosophy  of  both  of  our 
parties  to  do  this.  And,  it  is  what  is  fair  to  the  taxpayers. 

So  with  that,  I  would  like  to  start  with  our  first  witness,  Mr. 
Moore,  and  then  we  will  go  right  down  the  line.  I  am  going  to  intro- 
duce Mr.  Moore,  who  has  already  been  introduced. 

First  of  all,  we  have  Henson  Moore.  He  is  currently  president 
and  CEO  of  American  Forest  and  Paper  Association,  but  from  1989 
to  1992  he  served  as  Deputy  Secretary  of  Energy  and  devoted  con- 
siderable time  to  the  issue  before  this  hearing,  as  I  stated  in  my 
opening  remarks. 

Before  that,  of  course,  Mr.  Moore  served  as  a  distinguished  Mem- 
ber of  this  House. 


Allen  Li  is  the  Associate  Director  for  Energy,  Resources,  and 
Science  Issues  at  the  General  Accounting  Office.  We  have  worked 
with  Mr.  Li  on  many  occasions,  as  I  said  in  my  opening  remarks. 

Mr.  Gregory  Friedman  is  Deputy  Inspector  Greneral  for  Audits  at 
the  Department  of  Energy. 

And  Mr.  Roger  Lewis  is  currently  Senior  Advisor  in  the  Office  of 
Strategic  Computing  and  Simulation  at  the  Department  of  Energy. 
He  earlier  served  as  Director  of  the  DOE's  Technology  Partnerships 
and  Economic  Competitiveness  Office. 

So  I  want  to  welcome  all  of  those  witnesses,  and,  Mr.  Moore, 
would  you  like  to  proceed? 

STATEMENT  OF  HENSON  MOORE,  FORMER  DEPUTY  SEC- 
RETARY OF  ENERGY,  PRESmENT  AND  CEO,  AMERICAN  FOR- 
EST AND  PAPER  ASSOCIATION 

Mr.  Moore.  Thank  you,  Mr.  Chairman. 

I  would  like  to  submit  the  written  testimony  for  the  record  and 
do  something  that  used  to  cause  great  tremors  in  my  friends  from 
the  Department  of  Energy  by  departing  from  prepared  text  and 
just  sort  of  winging  it. 

So  I  would  like  to  do  that  at  this  point  and  give  you  just  some 
thoughts  and  memories  I  have  of  having  worked  this  issue,  under- 
standing, I  think,  where  you  are  coming  from,  from  a  policy  point 
of  view. 

Let  me  also  say,  I  am  not  saying  anything  in  criticism  of  this 
present  Department  of  Energy  or  the  past  one.  I  happen  to  have 
great  respect  for  that  Department  and  the  people  that  work  there, 
and  the  mission  they  undertake. 

I  consider  the  friendships  I  made  there  existing  to  this  day. 

But  let  me  tell  you  a  little  bit  about  this  story: 

When  you  embark  on  the  idea  of  cost-sharing,  it  has  been  around 
for  a  while,  but  I  think  largely  lip  service  was  paid  to  it  in  terms 
of,  are  you  really  serious  about  getting  the  taxpayers'  money  back. 

When  you  go  a  step  further,  as  I  did,  in  terms  certainly  of  trjdng 
to  put  teeth  into  getting  the  money  back,  but  when  you  go  a  step 
further  and  decide  that  you  want  to  get  recoupment  of  the  govern- 
ment portion,  and  maybe  even  a  profit  on  that,  then  you  have  real- 
ly gone  out  into  "Never-Never  Land"  and  you  are  out  there  all  by 
yourself,  and  that  is  where  I  was  for  three  years  in  the  fact  that 
nobody  in  the  Congress  understood  it 

Mr.  ROHRABACHER.  That  was  "premature  enlightenment." 

[Laughter.] 

Mr.  Moore.  So  I  want  to  let  you  know  what  you  are  getting  into. 
You  are  going  to  find  nobody  that  supports  it.  Everybody  is  going 
to  give  lip-service  support  to  cost-sharing. 

Nobody  is  going  to  support,  or  very  few  are  going  to  support 
recoupment.  And  then  recoupment  beyond  the  government's  invest- 
ment you  will  find,  if  there  is  anybody  who  supports  you  for 
recoupment,  that  is  where  the  train  stops  and  they  will  not  support 
you  at  that  step. 

I  wanted  the  whole  McGillicuddy;  to  go  the  whole  way.  I  did  not 
believe,  and  we  did  not  believe,  in  that  Administration  at  DOE,  in 
corporate  welfare. 


How  the  whole  thing  came  to  my  attention  is,  as  I  indicated  in 
the  testimony,  the  daily  reporting  in  the  Department  included  all 
the  non-defense  functions  of  the  Department. 

That  included  all  the  DOE  research  work.  One  day  I  was  asked 
to  sign  off  on  the  sale  of  a  license  for  a  fuel  cell  to  a  Japanese  com- 
pany. I  kind  of  looked  at  that,  and  it  was  rather  routine.  The 
amount  of  the  sale  was  minuscule.  The  amount  of  money,  it  was 
almost  nothing;  and  I  found,  not  to  the  criticism  of  this  company 
or  the  Japanese  government,  but  they  were  the  greatest  patrons  of 
our  laboratories. 

American  companies  seldom  set  foot  in  one  of  our  daily  labora- 
tories, which  I  think  are  some  of  the  finest  in  the  country — the  fin- 
est in  the  world — but  the  Japanese  were  in  every  laboratory  every 
month. 

If  you  look  at  the  visitors'  logs,  you  will  see  that.  Because  they 
appreciated  research,  knew  what  was  coming  down  the  pike,  and 
knew  it  was  free.  They  knew  you  could  just  walk  in  and  ask  for 
it,  and  basically  get  it. 

So  that  kind  of  disturbed  me.  We  went  to  work  on  trying  to  put 
some  teeth  into  it  and  stop  the  train  in  the  tracks  at  that  point  and 
said,  no,  we  are  not  going  to  just  give  lip  service  to  cost 
recoupment. 

If  they  want  to  buy  this  technology,  they  are  going  to  pay  for  it. 
We  also  ultimately  convinced  them  to  build,  I  believe,  a  factory  in 
California  to  manufacture  the  fuel  cells,  as  opposed  to  taking  the 
technology  back  to  Japan. 

All  of  this  was  highly  irregular.  All  of  this,  with  not  much  in  the 
way  of  any  regulatory  support,  or  any  kind  of  support  in  the  law 
for  doing  this  other  than  roughly  cost  recoupment,  or  rather  cost 
sharing  which  this  was  already  done,  so  we  were  granting  a  li- 
cense— an  exclusive  license  at  that — ^which  the  Department  of  En- 
ergy did  from  time  to  time,  but  the  Department  of  Energy,  to  its 
defense,  is  not  a  business.  It  does  not  think  like  a  business. 

It  thinks  like  a  public  service  organization. 

Look  what  we  have  done  in  our  laboratories;  isn't  it  great? 

Now  how  do  we  get  this  out  to  serve  mankind? 

That  is  how  they  think.  They  do  not  think  in  terms  of,  'Wait  a 
minute.  We  have  put  money  into  this.  How  do  we  get  money  back? 
How  do  we  sell  this  in  a  way  that  creates  American  jobs?"  On  down 
the  line.  That  is  just  not  the  way  people  think  in  the  government 
laboratories,  at  least  in  the  time  frame  that  I  worked  with  them, 
and  they  basically  directly  reported  to  my  office. 

So  we  decided  to  get  tough  on  the  idea  of  cost-sharing.  In  the 
rounds  of  the  Clean  Coal  technology  that  came  out,  we  put  in  much 
tougher  cost  sharing,  or  getting  our  costs  back,  than  the  law  re- 
quired. 

I  ran  into  an  immediate  buzz  saw. 

First  there  was  resistance  within  the  Department  of  Energy.  As 
I  said,  they  are  a  government  entity,  not  a  business.  The  whole 
idea  was — how  do  we  know  how  to  do  this?  We  do  not  know  how 
to  do  this.  We  do  not  have  any  experience  on  this.  We  do  not  have 
regulations  on  this. 


They  had  all  the  reasons  why  it  could  not  be  done,  and  all  the 
reasons  were  true.  We  were  going  out  into  uncharted  waters,  to  a 
great  extent.  But  we  pressed  forward  and  pushed  ahead. 

Then  we  ran  into  resistance,  obviously,  from  the  recipients  of  the 
Clean  Coal  Technology  grants.  This  money  was  meant  to  be  basi- 
cally free.  What  are  you  doing  messing  with  us  and  trying  to  make 
us  pay  it  back?  We  are  not  very  serious  about  paying  it  back. 

And  I  don't  know,  the  GAO  can  testify  to  this,  I  don't  know  if 
a  dime  was  ever  recovered  before  we  got  tough  starting  in  about 
1989  or  1990  in  trying  to  get  that  money  back. 

And  then  thirdly  I  ran  into  a  buzz  saw  from  the  Congress 

Mr.  ROHRABACHER.  Could  you  tell  us  how  you  wanted  to  get  the 
money  back?  How  did  that  work? 

Mr.  Moore.  Basically,  back  then — and  the  details  get  a  little 
fuzzy  with  me,  but  there  are  people  in  the  Department  who  know 
this  story,  both  in  the  General  Counsel's  office  and  in  the  Office  of 
the  Clean  Coal  Technology  Program,  based  on  the  experience  we 
had  with  the  fuel  cell,  I  began  to  question  every  single  thing  that 
came  across  my  desk  from  the  point  of  view  of,  **What  are  we  doing 
to  try  to  get  the  taxpayers'  money  back?" 

I  found  that  there  was  just  a  very  loose,  soft,  program  depart- 
mentwide  with  anything  we  were  doing.  Very  seldom — about  the 
only  time  you  saw  anybody  talking  about  cost-sharing  was  in  the 
Clean  Coal  Technology  Program  which  the  law  said  they  ought  to 
do.  And,  that  every  now  and  then  if  we  were  going  to  grant  an  ex- 
clusive license  on  something  we  had  invented  and  was  on  the  shelf. 

Other  than  that,  you  did  not  hear  talk  about  it.  This  was  pre- 
CRADA  days.  The  CRADAs  came  right  along  in  the  wake  of  this 
as  part  of  our  technology  transfer  program. 

So  when  I  entered  the  water,  not  knowing  what  the  heck  I  was 
doing,  and  waded  into  this,  I  soon  learned  that  there  just  really 
wasn't  anything  really  going  on  in  terms  of  cost-sharing,  and  noth- 
ing at  all  going  on  in  terms  of  cost-recoupment.  It  just  did  not  exist. 

As  I  said,  it  was  just  the  way  government  operated.  Government 
was  not  thought  to  be  a  business. 

The  people  who  wanted  the  money  from  the  Federal  Government' 
obviously  would  prefer  not  to  pay  it  back.  And  so  they  found  all 
kinds  of  reasons  not  to  do  it. 

The  inertia  of  the  bureaucracy  in  the  Department  of  Energy 
found  all  kinds  of  reasons  not  to  do  it  because  you  had  to  put  your 
neck  on  the  line.  You  had  to  draw  up  a  contract,  or  you  had  to 
write  regulations.  And  for  everything  we  did,  we  used  to  get  letters 
from  the  Hill  asking  us  to  come  down  here  and  explain  it. 

So  it  was  a  whole  lot  easier  not  to  do  it  than  to  stick  your  neck 
out  and  to  get  off  into  something  that  was  not  very  clear  and  was 
not  very  established. 

Then  we  found  that  Congress  objected.  I  had  calls  from  staff  on 
the  Appropriations  Committee  raising  holy  heck  with  me  over  the 
very  idea  of  tightening  up  the  idea  of  cost-sharing  on  the  Clean 
Coal  Technology  Program. 

I  was  slowing  the  program  down.  I  was  going  to  keep  people  from 
getting  involved  in  the  program.  I  was  in  fact  messing  up  the  whole 
purpose  of  the  program. 


We  stood  our  ground  and  said,  no,  if  this  stuff  is  really  good,  peo- 
ple will  pay  their  share  and  will  get  involved  in  this. 

Then  we  began  to  try  to  put  into  it  cost  recoupment — ^go  one  step 
further  and  say,  okay,  you  are  going  to  share  in  the  cost  of  this, 
but  the  taxpayer,  if  this  is  a  successful  technology,  and  if  it  is  ap- 
plied commercially,  and  if  you  have  the  rights  exclusively  to  use  it, 
and  after  you  have  gotten  all  your  money  back,  we  want  ours  back. 

That  was  a  novel  thought.  That  was  a  thought,  again,  that  upset 
the  apple  cart  within  the  Agency,  within  the  Congress,  and  within 
the  community  that  worked  with  us  on  these  projects. 

I  got  more  and  more — it  was  like  a  tar  baby.  Once  you  grab  hold 
of  this  thing,  you  could  not  get  loose  of  it.  You  know,  you  had  to 
stick  with  it. 

So  we  convened  a  meeting  of  business  people,  and  we  began  the 
CRADA  program  in  technology  transfer  and  found  out  that  the 
business  people  really  were  suspicious  of  the  government,  really 
did  not  want  to  do  business  with  the  government  on  tech  transfer, 
and  really  thought  the  government  was  just  highly  bureaucratized 
and  it  was  too  complicated  and  they  did  not  want  to  fool  with  it. 

We  learned  that  if  you  were  ever  going  to  transfer  technology  out 
of  our  laboratories  to  create  American  jobs,  you  had  t(5  streamline 
the  process,  which  we  did,  and  this  Administration  is  continuing 
that,  to  its  credit,  and  we  had  to  also  begin  to  act  in  a  more  busi- 
nesslike fashion. 

Businessmen  understood  cost  recoupment.  They  understood  a 
partnership  and  sharing  and  licensing.  They  might  try  to  negotiate 
you  down  so  you  would  not  have  to — they  would  not  have  to  give, 
but  they  understood  that. 

We  found  that  if  you  got  them  involved  very  early  on  a  project 
where  they  were  helping  direct  that  project,  they  were  far  more 
likely  to  sign  on  the  dotted  line.  They  were  far  more  likely  to  agree 
to  cost-sharing. 

The  Battery  Consortium  is  a  good  example  of  that.  That  was 
done  on  our  watch  to  create  the  ultimate  battery  for  an  electric  car. 
They  understood  the  need  for  that. 

They  understood  we  are  all  going  to  do  it  together,  and  they  were 
willing  to  sign  on  the  dotted  line  to  come  up  with  a  cost  for  that. 

So  basically  I  guess  we  moved  from  what  was  a  system  that  was 
there  and  not  much  being  done  with  it,  to  trying  to  put  some  teeth 
into  it,  to  realizing  that  our  laboratories,  if  they  were  going  to  sur- 
vive as  we  moved  out  of  the  defense  role  and  specter,  they  had  to 
do  more  in  tech  transfer  to  earn  their  keep. 

They  had  to  get  the  technology  out  of  the  laboratories  and  into 
the  hands  of  American  industry.  To  do  that,  businesses  were  not 
coming  and  buying  technology  off  the  shelf  from  us.  That  is  where 
the  CRADAs  became  born,  the  Cooperative  Research  Agreements. 

It  was  a  good  idea — a  good  idea  to  this  date.  But  if  you  do  not 
believe  in  corporate  welfare,  and  you  do  not  believe  in  a  govern- 
ment industrialization  program — and  I  did  not,  and  we  did  not 
back  then — this  has  to  be  on  a  business  basis.  Okay,  we  will  use 
our  laboratories  to  help  the  economy,  but  you  are  going  to  pay  for 
it. 
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Furthermore,  you  really  ought  to  pay  recoupment.  You  ought  to 
really  pay  us  back  the  part  the  government  put  in  with  a  profit 
after  a  certain  time  period. 

Ultimately,  we  finally,  in  the  Energy  and  Policy  Act  of  1992,  we 
did  get  cost-sharing  put  into  legislation  for  supposedly  anything  the 
Department  of  Energy  does. 

We  did  not  get  recoupment  in  there.  We  only  got  the  cost-sharing 
part  in.  The  cost-sharing  part,  we  got  what  we  got  in  there,  but  we 
also  got,  probably  in  hindsight,  too  much  in  the  waiver,  and  to 
much  in  the  way  of  waiver  authority  in  there,  to  where  you  really 
could  pretty  well — the  Congress  said  in  one  line,  "Recoup  the  cost," 
and  in  the  next  line  said:  "However,  you  know,  for  any  reason  al- 
most under  the  sun,  you  can  waive  that  necessity  of  doing  that." 
There  again  you  go  back  to  the  prevailing  mood  of  the  Department, 
and  obviously  the  people  who  want  this,  which  is  not  to  pay. 

So  it  is  very  easy  to  fall  back  into.  Let's  do  not  go  through  all 
the  hassle,  and  all  the  trouble  in  trying  to  have  a  repayment  sched- 
ule here  of  any  kind,  or  a  payment  agreement  of  any  kind. 

[The  prepared  statement  of  Mr.  Moore  follows:] 

Testimony  of:  W.  Henson  Moore 

Former  Deputy  Secretary  of  Energy 

Before  the  Subcommittee  on  Energy  and  Environment 

Committee  on  Science 

U.S.  House  of  Representatives 

On  Co-Financing  of  Federal  R&D  and  Federal  Investment  Recoupment 

Policy 

August  1,  1996 

Summary 

Mr.  Chairman  and  members  of  the  Subcommittee,  I  appreciate  the  invitation  to 
testify  on  a  subject  that  preoccupied  me  repeatedly  during  my  tenure  as  Deputy  Sec- 
retary of  Energy.  I  believed  then  as  I  do  now  that  the  value  of  Federal  investments 
in  technology  research  and  development  is  maximized  when  agencies  are  made  td 
insist  on  strong  flnancial  partnerships  with  non  federal  participants.  There  is  no 
contradiction,  as  some  would  have  us  believe,  between  the  pursuit  of  Federal  R&D 
that  benefits  society  and  the  pursuit  of  maximum  feasible  non-Federal  support  for 
such  investment.  Indeed,  the  evidence  points  conclusively  to  the  view  that  the  great- 
er the  degree  of  non-Federal  support  for  taxpayer  financed  R&D  programs,  the  high- 
er the  likelihood  of  economic  and  commercial  success  for  the  technology  in  question. 

For  that  reason,  I  would  recommend  revisions  to  the  provisions  of  the  Energy  Pol- 
icy Act  that  address  R&D  co-financing  and  investment  recoupment  requirements, 
with  a  view  to  reducing  Federal  agencies'  discretion  in  waiving  such  requirements. 

Background 

Let  me  hasten  to  confirm  that  I  am  the  Deputy  Secretary  of  Energy  cited  in  the 
June  1996  GAO  report  *  on  recovery  of  Federal  investment  in  R&D.  As  reported,  I 
attempted  to  institutionalize,  by  secretarial  order,  the  concept  that  taxpayer  invest- 
ments in  the  development  of  new  technology  must  be  considered  as  valuable  as 
those  made  by  the  private  sector  firms.  If  public  investments  in  R&D  are  as  impor- 
tant as  we  claim  they  are  in  the  budget  preparation,  authorization  and  appropria- 


'GAO:  Report  to  the  Chairman,  Subcommittee  on  Ener^  and  Environment,  Committee  on 
Science,  House  of  Representatives:  ENERGY  RESEARCH:  Opportunities  Exist  to  Recover  Fed- 
eral Investment  in  Technology  Development  Projects. 


tion  process,  then  there  should  be  no  hesitation  about  seeking  a  practical  financial 
return  on  what  amounts  to  public  participation  in  the  nation's  economy. 

My  insistence  on  obtaining  value  for  the  results  of  research  conducted  at  Depart- 
ment of  Energy  (DOE)  laboratories  and  technology  demonstration  centers  was  fos- 
tered by  a  specific  case  that  came  to  my  attention  fortuitously.  It  was  a  request  by 
DOE's  office  of  Fossil  Energy  for  approval  to  transfer  to  a  private  foreign  firm  a  li- 
cense to  manufacture  state-of-the-art  fuel  cell  technology  developed  at  one  of  DOE's 
laboratories.  I  objected  to  the  nominal — insignificant,  really — payment  requested  by 
DOE  for  the  license,  and  directed  that  a  more  business-like  arrangement  be  nego- 
tiated that  would  show  evidence  of  the  proper  value  of  what  appeared  to  me  to  rep- 
resent very  innovative,  and  potentially  highly  profitable  technology. 

We  were  then,  you  may  recall,  as  we  are  once  again  in  an  intensive  debate  about 
global  climate  change,  and  about  the  range  of  possible  interventions  that  would  be 
required  to  stabilize  or  reduce  emissions  of  greenhouse  gases.  And  we  were  dealing 
with  the  commercialization  of  a  technology — natural  gas  powered  fuel  cells — devel- 
oped entirely  by  a  Federal  research  institution,  that  had  the  ootential  to  cost  effec- 
tively generate  electricity  with  minimal  emissions  of  SOx,  NOx,  and  C02.  We  were 
practically  giving  the  technology  away.  We  were  giving  it  away,  incidentally,  to  a 
foreign  firm  which,  to  its  credit,  recognized  the  long  term  value  of  the  technology, 
and  sought  it  more  insistently  and  single-mindedly  than  any  U.S.  counterpart  firm. 

The  case-specific  negotiations  on  the  fuel  cells  technology  licensing  were  subse- 
quently concluded  to  my  general  satisfaction.  But  it  seemed  to  me  that  for  every 
case  that  made  its  way  up  the  chain  of  command  to  the  Deputy  Secretary's  office, 
there  were  probably  a  dozen  other  cases  that  received  routine  bureaucratic  atten- 
tion, with  likely  not  very  satisfactory  financial  results  for  the  taxpayer. 

My  ftirther  investigation  of  the  broader  issue  of  taxpayer  return  on  R&D  invest- 
ment exposed  what  I  considered  a  casual  treatment  of  statutory  provisions  for 
recoupment  of  Federal  investment  in  the  Clean  Coal  Technology  (CCT)  program.  In 
preparation  for  new  rounds  of  solicitations,  as  well  as  in  negotiations  of  agreements 
for  projects  already  awarded,  I  wanted  to  ensure  that  the  stete  of-art  technology  de- 
veloped under  the  CCT  program  would  be  appropriately  valued  by  those  who  would 
eventually  use  it. 

Bureaucratic  inertia  was  evident  in  my  questioning  of  the  co-financing/ 
recoupment  procedures  then  in  place.  Federal  agencies  are  not,  after  all  driven  by 
economic  or  business  interests,  and  approaches  involving  non-Federal  financial  in- 
volvement rendered  the  typical  R&D  process  substantially  more  complicated.  This 
I  understood,  and  recognized  that  if  the  issue  were  to  be  treated  with  appropriate 
deference,  then  procedures  would  have  to  be  established  that  would  require  it.  The 
options  available  to  me  for  institutionalizing  the  matter  were  to  seek  legislation,  an 
Executive  Order  or  a  Secretarial  order.  I  chose  to  pursue  a  Secretarial  order  as  the 
most  expeditious  venue,  while  awaiting  legislative  opportunities.  The  Secretarial 
Order  that  I  finally  proposed  was,  as  noted  in  the  GAO  report,  set  aside  following 
my  departure  from  DOE. 

The  issue  was  revisited  during  preparation  of  draft  legislation  that  was  submitted 
to  Congress  by  the  Bush  Administration  to  carry  out  the  policy  recommendations 
of  the  National  Energy  Strategy.  That  draft  legislation  proposed  tough  provisions 
for  R&D  co-financing  and  for  recoupment  of  the  Federal  investment.  The  end  results 
of  the  debate,  proposal  and  legislative  counter  proposal  can  be  found  in  the  Energy 
Policy  Act  (EPAct)  of  1992. 

This  hearing  provides  an  opportunity  to  re-examine  what  precisely  was  enacted 
in  EPAct  and  whether  the  results  are  commensurate  to  the  intent  of  Congress, 
which,  I  remind  you,  was  very  difficult  to  forge.  I  suspect,  from  the  stated  purpose 
of  these  hearings,  from  the  report  issued  by  GAO  as  well  as  the  report  of  DOE's 
Inspector  General  2,  that  the  Clinton  Administration  has  been  highly  selective  as  to 
the  R&D  provisions  of  EPAct  it  considers  worthy  of  faithful  implementation.  It  is 
nonetheless  important  to  establish  which  aspects  of  the  structure  of  R&D  manage- 
ment are  mandated  by  statute  and  which  are  left  to  the  discretion  of  the  Executive 
Branch,  because  only  by  so  doing  can  we  distinguish  national  from  political  policy. 

EPACT  ON  R&D  CO-FINANCING 

As  finally  enacted,  EPAct  addresses  the  specific  issue  of  R&D  cost  sharing — but 
not  that  of  ex  post  investment  recoupment — in  several  of  its  provisions.  The  first  ref- 
erence appears  in  Title  VI,  Subtitle  A,  section  614  related  to  electric  motor  vehicle 
commercial  demonstration  programs.  It  states:  "The  Secretary  (of  Energy)  shall  re- 


2DOE/IG-0391:  Report  on  Audit  of  Department  of  Energy's  Activities  Designed  to  Recover  the 
Taxpayers'  Investment  in  the  Clean  Coal  Technology  Program. 
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quire  at  least  50  percent  of  the  costs  directly  and  specifically  related  to  any  project 
under  this  subtitle  to  be  from  non-Federal  sources.  Such  share  may  be  in  the  form 
of  cash,  personnel,  services,  equipment,  and  other  resources." 

The  common  sense  and  clarity  of  this  requirement  is,  however,  undone  in  the  sec- 
tion that  immediately  follows  it,  which  states:  "The  Secretary  may  reduce  the 
amount  of  costs  required  to  be  provided  by  non-Federal  sources  .  .  .  if  the  Secretary 
determines  that  the  reduction  is  necessary  and  appropriate — 

1.  considering  the  technological  risks  involved  in  the  project;  and 

2.  in  order  to  meet  the  objectives  of  the  subtitle." 

As  can  be  noted,  the  discretion  provided  to  the  Secretary  of  Energy  to  waive  re- 
quirements for  co-investment  is  exceptionally  broad.  The  provision  has  apparently 
been  interpreted  by  the  Clinton  Administration — the  first  Administration  subject  to 
EPAct — as  meaning  that  waivers  should  be  the  rule  rather  than  the  exception.  In 
truth,  the  provision  lacks  essential  logic  on  at  least  two  counts.  First,  risk  in  energy 
technology  is  more  likely  to  be  defined  in  the  basic  and  fundamental  phase  of  re- 
search rather  than  in  the  usually  advanced  demonstration  stage.  Secondly,  it  is  dif- 
ficult to  envision  the  circumstances  under  which  the  objectives  of  a  demonstration 
project  are  more  likely  to  be  met  by  less  non-Federal  investment.  One  could  in  fact 
argue — as  I  do  below — that  the  contrary  is  most  oft^n  true:  the  less  the  non-Federal 
involvement,  the  greater  the  likelihood  of  project  failure.  In  any  case,  it  should  be 
noted  that  there  are  no  requirements  in  Subtitle  VI  for  recoupment  of  Federal  in- 
vestment afl«r  the  technology  is  successfiilly  demonstrated. 

The  second  co-financing  requirement  of  EPAct  is  found  under  Title  XIII  which  ad- 
dresses coal  research.  Here  Congress  addresses  the  need  to  recoup  the  Federal  share 
of  coal  RD&D  projects  cost.  Subsection  3(A)  calls  for  a  plan  by  the  Secretary  of  En- 
ergy, to  be  submitted  to  Congress  no  later  than  180  days  after  EPAct  enactment, 
establishing  "...  procedures  and  criteria  for  the  recoupment  of  the  Federal  share 
of  each  cost  shared  demonstration  and  commercial  application  demonstration  project 
...  Such  recoupment  shall  occur  within  a  reasonable  period  of  time  .  .  .  but  no  later 
than  20  years  following"  completion  of  the  project.  / 

Once  again,  the  clear  and  unequivocal  intent  of  Congress  and  commensurably 
prudent  public  policy  contained  in  the  requirement  of  Title  XIII  is  vitiated  in  the 
very  next  section,  which  provides  to  the  Secretary  of  Energy  broad  authority  to 
waive  the  recoupment  requirement  ".  .  .  as  necessary  for  the  commercial  viability 
of  the  project."  Is  it  really  conceivable  that  the  usually  modest  licensing  cost  of  a 
technology  will  actually  jeopardize  the  commercial  viability  of  a  project  that  has 
been  tested  under  the  normally  rigorous,  cost-shared  conditions  typical  of  the  clean 
coal  demonstration  program? 

The  third  EPAct  reference  to  cost-sharing  of  R&D  appears  in  Title  XXX,  perhaps 
appropriately  labeled  "MISCELLANEOUS,'^ where  Section  3002  lays  out  the  general 
requirements  for  the  non-Federal  share  of  R&D  costs,  as  well  as  the  view  of  Con- 
gress as  to  the  conditions  under  which  such  cost-sharing  shall  be  required.  As  will 
be  noted,  in  this  section  Congress  undermines  the  more  demanding  cost  require- 
ments it  had  established  in  earlier  sections  of  EPAct,  and  opens  the  door  for  confu- 
sion in  the  implementation  of  this  very  critical  aspects  of  national  policy: 
"Except  as  otherwise  provided  in  this  Act,  for  research  and  development  program^ 
carried  out  under  this  act,  the  Secretary  shall  require  a  commitment  from  non-Fed- 
eral sources  of  at  least  20  percent  of  the  cost  of  the  project.  The  Secretary  may  re- 
duce or  eliminate  the  non-Federal  requirement  unaer  this  subsection  if  the  Sec- 
retary determines  that  the  research  arid  development  is  of  a  basic  or  fundamental 
nature. " 

It  is  said  that  history  never  repeats  itself,  but  that  men  always  do.  This  is  cer- 
tainly the  case  in  Federal  involvement  in  energy  R&D.  The  repetition  lies  in  the 
recurrent  confirmation  that  governments  have  historically  done  poorly  as  arbiters 
of  winning  and  losing  technologies.  U.S.  R&D  history,  a  sample  of  which  is  provided 
below,  proves  this  point  admirably. 

History  of  Poor  Choices 

Energy  R&D  dates  back  to  at  least  the  Roosevelt  Administration  which  deter- 
mined— albeit  at  the  height  of  WW  II,  when  energy  resources  (oil  especially)  were 
critical  to  the  war  effort — that  a  national  interest  argument  could  be  devised  to  jus- 
tify Federal  expenditures  in  otherwise  private  technological  domains.  The  New 
Dealers  of  the  Interior  Department,  under  Secretary  Harold  Ickes  made  the  first 
Federal  investment  in  research  and  development  of  coal  liquefaction  and  gasification 
technology.  The  technology  was  found  economically  unviable,  as  industry  could  have 
told  Ickes,  had  it  been  asked,  within  two  years  of  the  Roosevelt  Administration's  ini- 
tial investment,  and  abandoned.  But  only  until  Interior  Secretary  Krug  revived  it 


11 

during  the  Truman  Administration,  again  found  it  unviable,  and  shut  the  effort 
down  after  two  fiscal  years. 

As  expected.  Federal  investment  in  the  same  technology,  again  without  private 
sector  participation,  was  revived  during  the  Nixon  and  Ford  Administrations,  with 
the  same  unviable  results.  The  Carter  Administration  made  the  same  mistake, 
when  it  once  again  financed  R&D  for  the  same  by  now  thrice  discredited  technology, 
and  wound  up  wasting  $6.0  billion  of  the  funds  appropriated  as  part  of  the  financing 
of  the  SjTithetic  Fuels  Corporation. 

There  are,  of  course,  numerous  other  examples  of  unilateral  Federal  R&D  projects 
gone  awry,  such  as  the  Clinch  River  Breeder  Reactor,  and  of  course,  the  perennial 
magnetohydrodynamic  (MHD)  technology:  the  most  expensive  method  ever  devised 
for  burning  coal  to  produce  electricity.  On  the  non  fossil  fuel  side,  there  is  the  near 
half  century  effort  on  the  part  of  Federal  government  to  produce  an  electric  vehicle, 
and  the  even  more  expensive  investment  in  the  permanent  search  for  fusion  energy. 

The  vast  majority  of  Federal  energy  R&D  choices  and  investments  faced  the  same 
experience  of  coal  liquefaction  research  throughout  the  1970s  and  1980s,  with  the 
exception  of  the  Clean  Coal  Technology  (CCT)  program.  In  the  CCT,  Congress 
learned  that  private-public  co-financing  of  R&D  ensures  relevance  to  policy  objec- 
tives as  well  as  likelihood  of  rapid,  economic  adoption  of  results. 

The  lesson  of  the  CCT  success  seems  not  to  have  fully  penetrated  the  R&D  estab- 
lishment, however.  During  ray  tenure  at  DOE  I  was  more  frequently  confronted  by 
calls  to  waive  co-financing  requirements  than  by  recommendations  to  increase  them. 
Inherent  bureaucratic  inertia  works  in  perfect  tandem  with  political  expediency  to 
increase  rather  than  decrease  the  Federal  R&D  burden. 

Conclusion  and  Recommendations 

My  recommendation  is  a  rather  simple  and  obvious  one:  Congress  should  re-think 
the  discretionary  authority  provided  to  the  Secretary  of  Energy  in  EPAct  on  the 
issue  of  requiring  co-financing  and  recoupment  of  Federal  R&D  investments.  Con- 
gress should  signal  that  waivers  of  these  requirements  should  be  the  rare  exception 
rather  than  the  norm,  and  that  each  such  exception  should  be  justified  on  grounds 
credible  not  merely  to  government  logic  but  to  prevailing  market  practices.  I  would 
suggest  that,  at  minimum,  the  following  requirements  be  established  unequivocally: 

1.  A  minimum  of  50%  non-Federal  investment  for  each  and  every  R&D  research 
and  demonstration  project,  with  no  waiver  authority  whatsoever. 

2.  No  co-financing  requirement  for  basic  and  fundamental  research. 

3.  R&D  investment  recoupment  policy  that  follows  prevailing  licensing  practices 
in  the  private  energy  technology  sector,  with  no  waiver  authority  whatsoever. 

Mr.  Chairman,  my  comments  and  recommendations  are  directed,  in  the  main,  to 
the  civilian,  non-defense  portion  of  the  R&D  establishment,  which  is  the  sector  with 
which  I  am  most  familiar.  It  may  be  that  similar  requirements  would  also  be  suit- 
able for  other  R&D  areas  within  and  outside  the  mandate  of  the  Department  of  En- 
ergy. I  am  a  great  believer  that  if  government  chooses  to  enter  the  field  of  applied 
R&D,  a  field  in  which  the  private  sector  is  the  principal  agent  of  change,  then  it 
should  do  so  for  reasons  of  specific,  economically  quantifiable  public  policy.  The  ex- 
penditure of  taxpayer  funds  should  never,  in  my  view,  be  justified  on  the  vague,  un- 
verifiable  grounds  of  the  common  good. 

Mr.  Chairman,  this  concludes  my  testimony.  I  shall  be  happy  to  try  and  answer 
your  questions  and  those  of  other  committee  members. 

Mr.  ROHRABACHER.  It  is  a  lot  of  hassle  and  trouble  to  watch  out 
for  the  taxpayers  sometimes. 

[Laughter.] 

Mr.  ROHRABACHER.  Mr.  Moore,  thank  you.  I  want  to — we  are 
going  to  get  back  to  you  with  some  questions  sifter  the  other  wit- 
nesses. 

Let  me  just  say,  before  we  go  to  the  other  witnesses,  I  hope  that 
we  can — I  do  plan  to  follow  through  on  this.  Obviously  there  is  bi- 
partisan support  for  this  concept  in  this  Committee,  and  I  hope 
that  as  we  proceed  we  can  call  on  your  expertise  to  help  us  out. 

Mr.  Li,  do  you  have  a  statement  for  us? 
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STATEMENT  OF  MR.  ALLEN  LI,  ASSOCLVTE  DIRECTOR  FOR  EN- 
ERGY, RESOURCES,  AND  SCIENCE  ISSUES,  RESOURCES, 
COMMUNITY,  AND  ECONOMIC  DEVELOPMENT  DIVISION,  U.S. 
GENERAL  ACCOUNTING  OFFICE 

Mr.  Li.  Mr.  Chairman  and  members  of  the  Subcommittee:  I  am 
pleased  to  be  here  today  to  highlight  the  results  of  our  report  on 
DOE's  recovery  of  its  investment  in  technology  development 
projects  funded  under  contracts  and  cooperative  agreements. 

Four  DOE  offices  plan  to  devote  about  $8  billion  in  federal  funds 
to  cost-shared  projects,  of  which  about  $2.5  billion  is  currently  sub- 
ject to  repayment. 

I  have  two  key  points: 

First,  although  DOE  participates  with  the  private  sector  in  many 
cost-shared  technology  development  programs,  only  four  currently 
require  repayment  of  the  federal  investment  if  the  technology  is 
commercialized. 

These  four  programs  are  Clean  Coal  Technology,  Metals  Initia- 
tive, Electric  Vehicles  Advanced  Battery,  and  Advanced  Light 
Water  Reactor,  which  requires  repajonent  for  some  projects. 

The  mechanisms  used  for  repayment  in  these  programs  are 
somewhat  similar.  All  require  a  portion  of  royalty  and  fees  from  li- 
censing technologies. 

In  three  of  the  four  programs  and,  to  a  limited  extent,  in  the 
fourth,  a  percentage  of  revenues  from  commercial  sales  is  also  ap- 
plied towards  repayment.  The  Metals  Initiative  Program  allows  for 
recovery  of  150  percent  of  the  federal  investment;  where  the  other 
three  are  limited  to  100  percent. 

The  time  periods  for  repayment  generally  range  up  to  20  years 
after  the  projects  end.  So  far  DOE  has  been  repaid  a  total  of  about 
$400,000,  but  it  is  still  early  in  the  process. 

My  second  point.  There  are  pluses  and  minuses  to  repayment, 
but  minuses  can  be  mitigated.  The  major  advantage  is  of  course 
that  the  government  gets  to  recover  some  of  its  investment  when 
technologies  are  successfully  commercialized. 

Also,  having  a  repajmient  policy  could  discourage  the  submission 
of  marginal  proposals.  Opportunities  for  greater  use  of  repaymerit 
provisions  do  exist. 

During  our  review,  several  senior  DOE  officials  indicated  that 
some  technologies  might  be  candidates  for  repa3mient  if  new 
projects  are  undertaken. 

These  could  be  projects  with  large  federal  investment,  or  those 
with  technologies  that  are  close  to  commercialization. 

An  example  is  the  Advanced  Turbine  Systems  Program.  How- 
ever, DOE  officials  also  pointed  out  several  disadvantages. 

For  example,  some  believe  that  repayment  could  discourage  in- 
dustry from  commercializing  technologies  or  participating  in 
projects. 

They  were  also  concerned  with  the  administrative  burden  im- 
posed on  themselves  and  on  industry. 

We  do  not  minimize  these  concerns.  In  fact,  our  report  offers 
ways  to  mitigate  them.  For  example,  one  way  of  reducing  the  ad- 
ministrative burden  might  be  to  require  repa3aTient  only  when  the 
amount  of  return  justifies  the  cost  of  necessary  audits. 
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The  key  here  is  to  build  in  some  flexibiHty  in  the  policy.  This  is 
at  the  heart  of  our  recommendation.  It  is  interesting  to  note  that 
DOE  had  at  one  time  considered  implementing  a  repayment  policy. 

As  you  heard,  a  draft  was  created  that  identified  criteria  and 
guidelines.  However,  as  Mr.  Moore  just  said,  it  went  no  further 
after  his  departure. 

In  conclusion,  Mr.  Chairman,  we  recognize  that  some  types  of 
projects  may  not  be  good  candidates  for  repayment,  and  that  dis- 
advantages do  exist.  However,  we  believe  that  DOE  can  mitigate 
these  disadvantages  with  a  flexible  repayment  policy. 

It  should  be  stressed  that  cost  recovery  should  not  be  a  major  ob- 
jective in  demonstration  projects.  However,  opportunities  may  exist 
for  substantial  recovery  of  taxpayers'  dollars  if  a  flexible  repayment 
policy  is  adopted. 

Mr.  Chairman,  this  concludes  my  statement.  I  will  answer  any 
questions  after  the  panel  is  finished. 

[The  prepared  statement  of  Mr.  Li  follows:] 
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Mr.  Chairman  and  Members  of  the  Subcommittee: 

We  are  pleased  to  be  here  today  to  summarize  the  results  of  our 
recently  issued  report  on  recovering  the  federal  investment  in 
technology  development  projects.'   At  the  Subcommittee's  request, 
we  (1)  determined  the  extent  to  which  the  Department  of  Energy 
(DOE)  requires  repayment  of  its  investment  in  cost-shared 
technology  development,  including  the  similarities  and  differences 
in  the  mechanisms  used,  and  (2)  identified  advantages  and 
disadvantages  of  repayment.   We  focused  our  work  on  four  DOE 
of f ices--Fossil  Energy,  Energy  Efficiency  and  Renewable  Energy, 
Environmental  Management,  and  Nuclear  Energy- -because  they  fund 
most  of  the  Department's  cost-shared  technology  development 
programs  and  projects  involving  contracts  and  cooperative 
agreements. 

In  summary,  we  found  that: 

--  »  DOE  generally  does  not  require  repayment  of  its  investment  in 
cost-shared  technology  development  projects.   We  identified 
only  four  programs  in  DOE  that  require  repayment  of  the 
federal  investment  if  the  technologies  are  commercialized. 
The  offices  on  which  we  focused  our  review  plan  to  devote 
about  $8  billion  in  federal  funds  to  cost-shared  projects,  of 
which  about  $2.5  billion  is  subject  to  repayment.   The 


'Energy  Research: Opportunities  Exist  to  Recover  Federal 

Investment  in  Technolocr.''  Development  Projects  (GAO/RCED-96-141, 
June  26,  1996)  . 
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mechanisms  used  for  repayment  are  similar  in  that  they 
generally  require  a  portion  of  royalties  and  fees  from 
licensing  technologies  and  revenues  from  commercial  sales. 
One  program  allows  for  recovery  of  150  percent  of  the  federal 
investment,  while  the  other  three  are  limited  to  100  percent. 

The  major  advantage  of  having  a  repayment  policy  is  that  the 
federal  government  could  recover  some  of  its  investment  in 
successfully  commercialized  technologies.   However,  according 
to  DOE  officials,  repayment  could  also  discourage  some  in 
industry  from  commercializing  technologies  or  participating  in 
projects,  create  an  administrative  burden  on  both  DOE  and 
industry,  and  cause  technologies  to  become  less  competitive. 
We  believe  that  many  of  the  disadvantages  can  be  mitigated  by 
structuring  a  flexible  repayment  requirement  with  the 
disadvantages  in  mind.   A  flexible  repayment  requirement  would 
allow  the  government  to  share  in  the  benefits  of  successfully 
commercialized  technologies  that  could  amount  to  hundreds  of 
million  of  dollars. 

BAcyqRoywp 

DOE  and  the  private  sector  are  involved  in  hundreds  of  cost-shared 
projects  aimed  at  developing  a  broad  spectrxim  of  cost-effective, 
energy-efficiency  technologies  that  protect  the  environment; 
support  the  nation's  economic  competitiveness;  and  promote  the 
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increased  use  of  oil,  gas,  coal,  nuclear,  and  renewable  energy 
resources.   The  offices  in  our  review  are  funding  more  than  500 
projects  under  contracts  and  cooperative  agreements  with  industry 
that  are  expected  to  cost  more  than  $15  billion  by  the  time  they 
are  completed.   As  we  mentioned,  1X)E  plans  to  fund  about  $8  billion 
and  industry  the  balance. 

FOUR  PROGRAMS  REQUIRE  REPAYMENT 

The  four  programs  that  require  repayment  are  the  (1)  Clean  Coal 
Technology  Program,  which  accounts  for  about  90  percent  of  all 
current  and  planned  funds  subject  Co  repayment;  (2)  Metals 
Initiative  Program;  (3)  Electric  Vehicles  Advanced  Battery  Program; 
and  (4)  Advanced  Light  Water  Reactor  Program,  which  requires 
repayment  for  some  projects  in  the  program.   The  time  periods  for 
repayment  to  DOE  generally  range  up  to  20  years  after  the  projects 
end.   The  Clean  Coal  Technology  euid  Electric  Vehicles  Advanced 
Battery  Programs  allow  grace  periods  before  repayment  begins  if 
starting  repayments  earlier  would  adversely  affect  the 
competitiveness  of  the  technologies  in  the  marketplace. 

DOE  is  investing  more  than  $2.2  billion  in  the  Clean  Coal 
Technology  Program  through  the  year  2003 .   The  funds  have  been 
committed  to  more  than  40  demonstration  projects  that  were  selected 
in  five  separate  rounds  of  nationwide  competitions  conducted  from 
1986  to  1993.   These  cost-shared  projects  demonstrate  innovative 
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technologies  for  using  coal  in  a  more  environmentally  sound, 
efficient,  and  economical  manner.   when  the  program  began,  DOE  made 
a  programmatic  decision,  in  consultation  with  industry  and  the 
Congress,  to  require  repayment  of  the  federal  investment  if  the 
technology  is  successfully  commercialized.   As  the  program  matured, 
DOE  revised  the  repayment  provisions  to  respond  to  industry's 
concerns  and  lessen  the  likelihood  that  repayment  could  hamper  the 
competitiveness  of  the  project  participants.   Among  other  things, 
DOE  reduced  the  percentage  of  revenues  from  technology  sales  that 
are  subject  to  repayment,  excluded  foreign  sales  from  repayment, 
and  allowed  a  grace  period  before  repayment  begins  to  ease  the 
technology's  initial  market  penetration.   As  of  June  30,  1996,  DOE 
had  received  payments  totaling  about  $379,000  from  participants  of 
four  completed  projects. 

The  Metals  Initiative  Progreun  is  the  only  program  that  allows 
repayment  that  exceeds  DOE's  investment.   This  progreim  shares  in 
the  cost  of  research  and  development  projects  intended  to  increase 
energy  efficiency  and  enhance  the  competitiveness  of  domestic 
steel,  aluminum,  and  copper  industries.   Legislation  requires 
repayment  of  up  to  150  percent  of  the  total  federal  investment  from 
the  proceeds  of  the  commercial  sale,  lease,  manufacture,  or  use  of 
the  technologies  developed  under  the  program.   Repayment  applies  to 
both  domestic  and  foreign  sales.   DOE  has  spent  about  $60.9  million 
for  completed  or  terminated  projects  and  plans  to  spend  about  $41.9 
million  for  active  projects.   According  to  DOE  officials,  none  of 
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the  projects  have  begun  repayment  yet,  but  repayment  for  one  is 
expected  to  start  later  this  year. 

Under  the  Electric  Vehicles  Advanced  Battery  Program,  DOE  and  a 
consortium  of  automobile  companies,  together  with  participating 
electric  utilities  and  battery  developers,  are  cost-sharing  $206 
million  in  development  costs  for  advanced  batteries  to  be  used  in 
electric  vehicles.   DOE  is  contributing  about  $103  million  through 
1996,  and  the  other  project  participants  are  providing  the  balance. 
DOE  expects  to  approve  additional  funding  to  continue  this  research 
after  the  participants  submit  their  funding  needs.   As  recommended 
in  a  Senate  appropriations  report,  DOE  requires  repayment  of  its 
investment  if  the  advanced  batteries  are  commercialized. 
Repayment,  which  has  not  yet  begun,  applies  to  both  domestic  and 
foreign  licensing  revenues. 

Some  projects  under  the  Advanced  Light  Water  Reactor  Program 
provide  for  repayment  of  all  or  part  of  the  federal  investment. 
This  program's  primary  focus  is  to  make  standardized  advanced 
nuclear  reactors  available  in  time  to  help  meet  the  projected  needs 
for  future  power  generation.   As  recommended  in  an  appropriations 
report,  DOE  is  requiring  the  repayment  of  $14  million  in  additional 
funding  provided  for  a  project  under  the  design  certification 
component  of  the  program.   DOE  also  may  require  the  repayment  of 
any  additional  future  funding  for  this  project  and  another  design 
certification  project.   DOE's  original  contractual  commitment  to 
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these  two  projects  is  not  subject  to  repayment.   DOE  also  requires 
that  its  investment  in  two  f irst-of-a-kind  engineering  projects 
aimed  at  producing  more  detailed  designs  and  reliable  construction 
schedules  and  cost  estimates,  which  is  expected  to  total  $100 
million,  be  repaid  from  royalties  from  the  sale  or  use  of  the  plant 
designs  or  technologies.   Repayment,  which  has  not  yet  begun, 
covers  both  domestic  and  foreign  sales. 

ADVANTAGES  AND  DISADVANTAGES  OF  A  REPAYMENT  POLICY 

As  we  mentioned,  the  primary  advantage  of  a  repayment  policy  is 
that  the  government  could  recover  some  of  its  investment  in  the 
development  of  technologies.   A  repayment  policy  could  also  provide 
more  assurance  that  industry  cost-shared  project  proposals  are 
sound  and  economically  viable  by  discouraging  proposals  that  are 
too  marginal  financially  for  their  sponsors  to  commit  to  repayment. 

In  1991,  DOE  considered  having  a  Department -wide  policy  to  recover 
its  investment  in  technology  development  projects  and  developed  a 
draft  order  with  criteria  and  guidelines  for  determining  when 
repayment  is  appropriate.   But  due  to  substantial  opposition  within 
the  Department  and  the  departure  of  the  Deputy  Secretary  who  was 
the  primary  supporter  of  this  concept,  the  order  was  never 
implemented. 
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In  discussing  technology  development  progrcuns  and  projects  with  DOE 
Deputy  Assistant  Secretaries  and  other  DOE  officials,  many  of  them 
said  that  certain  types  of  projects  might  be  appropriate  candidates 
for  repayment  of  the  federal  investment  if  new  projects  are 
undertaken.'  The  officials  generally  indicated  that  repayment 
should  be  more  applicable  to  projects  with  a  large  federal 
investment  that  is  easily  identified,  projects  involving 
technologies  that  are  close  to  commercialization,  projects  in  which 
the  federal  investment  serves  to  reduce  the  costs  and  risks  of 
providing  the  technology  to  potential  users,  and  projects  that  have 
large,  well-financed  industry  teams.   They  also  said  that 
technologies  that  have  a  large  potential  market  and  technologies 
that  are  likely  to  be  commercialized  in  foreign  countries  are  good 
candidates  for  repayment . 

DOE  officials  indicated,  for  example,  that  the  Reservoir  Class 
Field  Demonstration  Program  might  be  appropriate  for  repayment  if 
future  projects  are  undertaken.  This  prograun  shares  costs  for 
demonstrations  of  existing  and  new  technologies  for  increasing 
production  from  oil  fields  that  might  otherwise  be  prematurely 
abandoned.  They  also  indicated  that  the  Advanced  Turbine  Systems 
Program  might  be  appropriate  if  new  projects  are  begun.   This 


'DOE  officials  said  that,  except  for  the  projects  under  programs 
that  already  require  repayment,  only  new  or  follow-on  projects 
should  be  considered  for  repayment  because  of  the  difficulty  in 
renegotiating  applicable  cooperative  agreements  or  contracts. 
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program  is  intended  to  develop  more  efficient,  advanced  turbine 
systems  for  both  utility  and  industrial  electric  power  generation. 

Many  of  the  DOE  officials  generally  indicated  a  willingness  to 
consider  repayment  for  new  projects,  but  they  said  that  flexibility 
should  exist  allowing  them  to  structure  repayment  to  meet  program 
needs  or  waive  repayment  when  not  appropriate.   For  example,  some 
officials  believe  that  repayment  may  not  be  suitable  for  grants, 
universities,  and  small  businesses  or  for  projects  that  are 
directed  at  basic  research.   Others  indicated  that  repayment  should 
be  waived  if  the  federal  investment  is  considered 

disproportionately  small  in  comparison  with  the  potential  costs  of 
administering  the  repayment  process. 

DOE  officials  also  pointed  out  several  disadvantages  to  the 
government  or  industry  participants  that  would  need  to  be  addressed 
if  repayment  is  required.   Some  DOE  officials  believe  that 
repayment  could  discourage  industry  from  participating  in  cost- 
shared  projects  or  commercializing  the  technologies.   We  recognize 
that  a  repayment  requirement  might  have  some  influence  on 
participation  in  technology  development  projects  or  the  timing  of 
commercialization,  but  industry  participants  would  not  have  to 
repay  the  federal  investment  unless  the  technology  is 
commercialized.   Therefore,  repayment  should  be  more  favorable  than 
a  bank  loan,  which  would  have  to  be  repaid  with  interest  regardless 
of  whether  the  technology  is  commercialized. 
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DOE  officials  generally  believe  that  repayment  would  create  an 
administrative  burden  in  negotiating,  administering,  auditing,  and 
enforcing  repayment  agreements.   In  our  opinion,  one  way  of  making 
the  administrative  burden  less  onerous  might  be  to  require  sample 
audits  of  industry  participants'  records.   Another  approach  might 
be  to  require  repayment  only  in  those  instances  where  the  amount  of 
potential  return  justifies  the  cost  of  necessary  audits  and  other 
internal  control  measures . 

Many  DOE  officials  believe  that  obtaining  increased  industry  cost- 
sharing  is  preferable  to  requiring  repayment  of  the  federal 
investment.   Some  officials  argue  that  it  may  be  better  to  obtain 
an  increased  cost-share  from  all  participants  than  to  obtain 
repayment  only  from  those  successfully  commercializing  their 
technologies.   However,  in  our  opinion,  an  argument  can  still  be 
made  that  taxpayers  have  an  interest  in  the  repayment  of  taxpayers' 
dollars  when  technologies  developed  with  federal  funds  are 
commercialized. 

According  to  DOE,  repayment  might  adversely  affect  the  ability  of 
the  entity  carrying  out  the  project  to  compete  in  the  marketplace 
(that  is,  to  proceed  with  commercialization  of  the  technology  and 
achieve  a  rate  of  return  commensurate  with  the  industry  and  the 
risk) .  We  believe  one  way  of  mitigating  this  concern  could  be  to 
allow  a  grace  period  after  a  project  ends  before  requiring 
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repayment  to  begin  (as  was  done  in  two  of  the  programs  that  require 
repayment) . 

We  recognize  that  some  types  of  projects  may  not  lend  themselves  to 
repayment  for  various  reasons  and  that  repayment  has  disadvantages. 
However,  we  believe  it  may  be  possible  to  mitigate  the 
disadvantages  in  many  cases  by  structuring  a  flexible  repayment 
policy. 

We  recommended  in  our  report  that  the  Secretary  of  Energy  develop 
and  implement  a  Department -wide  policy  for  requiring  repayment  of 
the  federal  investment  in  successfully  commercialized  cost-shared 
technologies.  The  policy  should  provide  criteria  and  flexibility 
for  determining  which  progreuns  and  projects  are  appropriate  for 
repayment . 

In  commenting  on  a  draft  of  our  report,  DOE  did  not  explicitly 
state  whether  it  would  develop  euid  implement  a  repayment  policy. 
However,  DOE  agreed  that  any  repayment  policy  should  provide  the 
flexibility  for  determining  which  progreuns  and  projects  are 
appropriate  for  repayment.   DOE  believes  that  a  policy  should  also 
have  flexibility  in  determining  the  repayment  terms,  and  when  and 
how  they  should  be  applied  so  as  not  to  adversely  affect  the 
development  or  introduction  of  technologies  into  the  marketplace. 
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Mr.  Chairman,  this  concludes  our  prepared  statement,  which  has 
highlighted  some  of  the  information  contained  in  our  report.   We 
will  be  pleased  to  answer  any  questions  that  you  or  Members  of  the 
Subcommittee  may  have. 


(308892) 
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Mr.  RoHRABACHER.  Thank  you  very  much,  Mr.  Li. 

It  will  be  interesting  to  know  how  we  are  going  to  determine 
whether  or  not  someone  is  going  to  be  able  to  receive  back  enough 
money  to  pay  for  the  audit  until  you  have  had  the  audit  to  see  if 
you  are  able  to — anyway,  you  get  the  picture. 

Mr.  Ll.  Yes,  sir. 

Mr.  ROHRABACHER.  Anyway.  Mr.  Friedman. 

STATEMENT  OF  MR,  GREGORY  H.  FRIEDMAN,  DEPUTY  INSPEC- 
TOR GENERAL  FOR  AUDITS,  U.S.  DEPARTMENT  OF  ENERGY 

Mr.  Friedman.  Mr.  Chairman,  unlike  Secretary  Moore  who  is 
now  a  free  man,  I  am  not  in  that  category. 

So  if  I  deviate  too  much  from  the  text,  I  will  end  up  at  the  taxi- 
dermist's on  my  way  back  to  the  office. 

[Laughter.] 

Mr.  Friedman.  So  bear  with  me, 

I  would  like  to  summarize  my  testimony  now  and  submit  the  full 
text  for  the  record. 

Our  office  has  completed  a  number  of  audits  in  this  area,  the 
topic  of  the  hearing,  specifically  audits  concerning  cooperative 
agreements  and  cost-sharing  arrangements. 

One  of  our  objectives  consistently  has  been  to  determine  if  the 
interests  of  the  taxpayers  have  been  given  appropriate  consider- 
ation in  recoupment  decisions  relating  to  joint  research  and  devel- 
opment projects. 

In  June  of  1996,  we  issued  an  audit  report  on  Departmental  ac- 
tivities to  recover  to  taxpayers'  investment  in  the  Clean  Coal  Tech- 
nology Program. 

The  CCT  is  a  Department  and  industry  cost-shared  partnership 
established  to  demonstrate  and  commercialize  a  new  generation  of 
advanced  coal-based  technologies. 

The  Department  established  a  goal  to  recover  an  amount  up  to 
the  taxpayers'  investment  in  successfully  commercialized  Clean 
Coal  Projects. 

As  of  December  1995,  the  Clean  Coal  Program  included  42 
projects  with  a  total  cost  of  about  $6  billion.  The  Department  of 
Energy's  cost  share  for  these  projects  was  approximately  $2.3  bil- 
lion. 

The  repayment  agreements,  which  are  separately  negotiated 
with  the  private-sector  sponsor,  include  specific  language  regarding 
the  intent  to  recoup  up  to  the  full  amount  of  the  taxpayers'  con- 
tribution to  each  project. 

We  analyzed  6  of  the  42  Clean  Coal  Projects.  The  Department's 
cost-share  for  these  projects  was  $151  million.  The  audit  showed 
the  Department's  recoupment  practices  limited  this  opportunity  to 
recover  the  taxpayers'  investment. 

Specifically,  the  Department  exempted  foreign  sales,  excluded 
some  domestic  sales,  and  lowered  repayment  rates.  Further,  deci- 
sions regarding  these  recoupment  decisions  were  made  without  the 
benefit  of  formal  economic  analyses  to  determine  their  impact  on 
the  Department's  goal  of  recouping  the  taxpayers'  investment. 

Because  of  its  recoupment  decisions,  the  Department  limited  its 
opportunity  to  recover  an  estimated  $133  million  of  the  $151  mil- 
lion in  costs. 
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The  Department  exempted  foreign  sales  from  repayment  agree- 
ments and  thereby  Umited  its  opportunity  to  recover  an  estimated 
$120  milUon  in  four  Clean  Coal  Projects. 

This  decision  was  made  because  of  a  general  belief  that  sales  of 
the  technology  would  be  in  the  domestic  market.  Also,  the  Depart- 
ment had  concluded  that  it  could  not  establish  a  mechanism  to  ver- 
ify sales  outside  of  the  United  States. 

However,  we  found  that  the  expansion  of  the  foreign  market  for 
Clean  Coal  technologies  was  favorable  and  that  international  sales 
represented  an  important  market  for  those  technologies. 

Further,  we  concluded  that,  given  the  international  nature  of  to- 
day's business,  designing  a  workable  mechanism  to  verify  sales 
should  be  feasible. 

The  Department's  decision  to  exclude  some  domestic  sales  from 
its  repajnnent  agreements  resulted  in  missed  opportunities  to  re- 
coup an  estimated  $12.7  million  in  two  projects. 

My  formal  testimony  describes  this  in  more  detail,  Mr.  Chair- 
man. 

As  the  Clean  Coal  Program  evolved,  the  Department  made  policy 
decisions  to  reduce  the  rate  at  which  sponsors  were  required  to 
repay  their  government  share.  The  lower  repayment  rate  may,  in 
the  final  analysis,  impact  20  Clean  Coal  Projects.  On  one  project 
that  had  forecasted  sales,  this  resulted  in  a  lost  opportunity  to  re- 
coup an  estimated  $700,000. 

Department  officials  believe  that  less  stringent  recoupment  pro- 
visions would  assist  in  making  the  technologies  more  competitive, 
lessen  delays  in  the  cooperative  agreement  negotiation  process,  and 
maintain  industry's  interest  in  the  program. 

However,  economic  analyses  were  not  performed  to  determine 
the  effect  of  these  decisions  nor  their  impact  on  the  Department's 
goal  to  recoup  up  to  the  taxpayers'  investment  in  the  technology. 

We  recommend  that  the  Department  formally  analyze  and  justify 
any  decisions  in  future  recoupment  efforts  that  limit  its  ability  to 
recover  the  taxpayers'  investment,  and  Department  management 
agreed  with  this  recommendation. 

I  would  also  like  to  discuss  this  morning  two  audits  dealing  with 
cooperative  research  and  development  agreements,  commonly  re- 
ferred to  as  CRADAs,  at  the  Department's  National  Laboratories. 

CRADAs  are  research  and  development  agreements  between  the 
Department  and  the  private  sector.  Generally  the  Department's 
work  is  carried  out  by  one  of  its  National  Laboratories. 

Our  December  1994  Audit  Report  on  Cooperative  Research  and 
Development  Agreements  at  Sandia  National  Laboratory  disclosed 
that  the  Department  had  not  implemented  appropriate  policies  to 
verify  the  contributions  to  the  CRADAs  from  the  non-federal  spon- 
sors. 

A  May  1995  audit  of  the  CRADA  Program  at  Los  Alamos,  Oak 
Ridge,  and  Lawrence  Livermore  National  Laboratories  disclosed 
that  the  Department's  policy  did  not  ensure  an  accurate  valuation 
of  CRADA-partner  contributions.  This  paralleled  the  earlier  find- 
ings at  Sandia. 

We  recommended  the  Department  establish  a  mechanism  to  en- 
sure proper  valuation  of  partner  contributions  to  CRADAs.  DOE 
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management  did  not  agree  with  our  conclusion  and  recommenda- 
tion. 

Management  contended  that  implementing  rigid  controls  would 
undermine  the  success  of  the  CRADA  program  and  would  limit  the 
Department's  ability  to  transfer  technology  to  the  private  sector. 

We  believe  the  recommended  controls  that — the  controls  that  we 
recommended,  Mr.  Chairman  and  Members  of  the  Subcommittee, 
are  not  in  fact  rigid  but  are  actually  responsible  actions  which 
would  assist  the  Department  in  achieving  the  goal  of  expanding  re- 
search and  development  activities  in  a  constrained  budget  environ- 
ment. 

Therefore,  to  this  date,  we  are  not  in  agreement  with  the  Depart- 
ment's position  on  this  matter. 

This  concludes  my  prepared  remarks  and  I  would  be  pleased  to 
answer  any  questions  that  you  or  your  colleagues  might  have. 

[The  prepared  statement  of  Mr.  Friedman  follows:] 

STATEMENT  OF  GREGORY  H.  FRIEDMAN,  DEPUTY  INSPECTOR  GENERAL 
FOR  AUDIT  SERVICES,  DEPARTMENT  OF  ENERGY 

BEFORE  THE  SUBCOMMITTEE  ON  ENERGY  AND  ENVIRONMENT, 
COMMITTEE  ON  SCIENCE 

U.S.  HOUSE  OF  REPRESENTATIVES 

AUGUST  1,  1996 

Mr.  Chairman  and  members  of  the  Subcommittee,  I  am  here  in  response  to  your 
July  18,  1996,  letter  of  invitation  to  testify  on  funding  for  Department  of  Energy 
research  and  development  in  a  constrained  budget  environment. 

The  Office  of  Inspector  General  has  completed  a  number  of  audits  in  the  general 
area  of  cooperativee  agreements,  cost  sharing  arrangements  and  the  Department's 
recoupment  decisions.  One  of  our  objectives  has  been  to  determine  if  the  interests 
of  the  taxpayers  have  been  given  appropriate  consideration  in  recoupment  decisions 
on  research  and  development  joint  ventures  between  the  Government  and  the  pri- 
vate sector. 

As  required  by  Public  Law  98-473,  Joint  Resolution  Making  Continuing  Appro- 
priations for  FY  1985  and  for  Other  Purposes,  the  Department  of  Energy  estab- 
lished a  Clean  Coal  Technology  Program  (commonly  referred  to  as  CCT).  The  De- 
partment stated  that  the  purpose  of  the  program  was  to  successfully  demonstrate 
a  new  generation  of  advanced  coal-based  technologies  and  to  stimulate  the  transfer 
of  the  most  promising  of  these  technologies  into  the  domestic  and  international  mar- 
ketplace. The  Department  established  a  goal  to  recover  an  amount  up  to  the  tax- 
payers' investment  in  successfully  commercialized  projects. 

On  June  6,  1996,  we  issued  an  audit  report  on  this  subject,  entitled,  "Audit  of  De- 
partment of  Ener^r's  Activities  Designed  to  Recover  the  Taxpayers'  Investment  in 
the  Clean  Coal  Technology  Program."  Our  audit  showed  that  the  Department's 
recoupment  practices  limited  its  opportunity  to  recover  the  taxpayers'  investments. 
Decisions  regarding  these  recoupment  practices  were  made  without  the  benefit  of 
economic  analyses  to  determine  their  impact  on  the  Department's  goal  of  recouping 
the  taxpayers'  investment.  We  recommended  that  the  Department  formally  analyze 
and  justify  any  decision  in  futxxre  recoupment  efforts  that  limits  the  Department's 
ability  to  recover  the  taxpayers'  investment  in  successfully  commercialized  tech- 
nologies. 

I  would  like  to  provide  some  background  on  the  Clean  Coal  Technology  Program. 
The  CCT  is  a  Department  of  Energy  and  industry  cost-shared  partnership  estab- 
Ushed  to  demonstrate  and  commercialize  a  new  generation  of  advanced  coal-based 
technologies.  It  was  envisioned  that  the  CCT  would  play  a  major  role  in  ensuring 
that  the  U.S.  leads  the  world  in  developing,  appljdng,  and  exporting  sustainable, 
clean,  and  economically  competitive  energy  technologies. 

Under  terms  of  the  statute,  the  Department  may  not  finance  more  than  50  per- 
cent of  the  total  cost  of  any  single  project  and  may  only  share  in  project  cost  growth 
up  to  25  percent  of  the  originally  negotiated  Government  share. 
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As  of  December  31,  1995,  the  Clean  Coal  Technology  Program  included  42  projects 
with  a  total  estimated  cost  of  $6.0  billion.  The  Department  of  Energy's  cost  share 
for  these  projects  was  approximately  $2.3  billion  while  industry  contributed  about 
$3.7  billion.  The  projects  were  selected  through  five  rounds  of  competitive  solicita- 
tions over  an  8-year  period  (1986-1993).  Each  cooperative  agreement  and  ancillary 
documentation  includes  separate,  negotiated  terms  which  stipulate  the  Government 
funding  commitment  and  the  repayment  responsibilities  of  the  private  sector  spon- 
sor. The  repayment  agreements  are  for  20  years  and  they  include  specific  language 
indicating  that  it  is  the  intent  of  the  Government  to  recoup  up  to  the  full  amount 
of  the  taxpayers'  contribution  in  each  project  once  the  technology  has  been  success- 
fully commercialized. 

The  audit  included  an  examination  of  the  OCT  recoupment  practices  for  16  of  the 
42  projects.  A  detailed  analysis  was  performed  for  6  projects  where  recoupment  deci- 
sions nave  affected  the  ability  of  the  Department  to  recover  the  taxpayers'  invest- 
ment. The  Department's  cost  share  for  these  6  projects  was  $151  million.  The  audit 
disclosed  that  because  of  its  recoupment  decisions,  the  Department  limited  its  abil- 
ity to  recover  an  estimated  $133.7  million  of  this  cost.  We  found  that  recoupment 
decisions  which  exempted  foreign  sales,  excluded  some  domestic  sales,  and  lowered 
repayment  rates  were  made  without  the  benefit  of  thorough,  documented  economic 
analyses. 

EXEMPTION  OF  FOREIGN  SALES 

The  Department  limited  its  opportunity  to  recover  an  estimated  $120.3  million  in 
foxir  clean  coal  projects  by  exempting  foreign  sales  from  the  repayment  agreements. 
We  were  informed  that  this  decision  was  made  because  of  a  general  belief  that  sales 
of  the  technology  would  be  in  the  domestic  market  and  that  the  Department  had 
concluded  that  a  mechanism  could  not  be  established  to  verify  sales  outside  of  the 
United  States. 

A  1994  report  prepared  by  the  National  Coal  Council  and  sponsored  by  the  De- 
partment concluded  that  an  expansion  of  the  foreign  market  for  clean  coal  tech- 
nologies was  favorable.  The  National  Coal  Council's  conclusion  was  supported  by 
one  of  the  project  sponsor's  forecasts  for  technology  sales,  which  showed  foreign 
sales  approximately  1  1/2  times  larger  than  its  forecast  for  domestic  sales.  Further, 
we  found  that  75  percent  of  the  projected  worldwide  growth  in  coal  use  was  ex- 
pected to  occur  outside  the  United  States.  Thus,  it  appeared  that  international  sales 
represented  an  important  market  for  the  clean  coal  technology. 

Regarding  a  verification  mechanism,  we  concluded  that,  given  the  international 
natvu"e  of  today's  business,  such  a  mechanism  should  be  feasible.  Therefore,  we  did 
not  find  the  argument  regarding  devising  such  a  system  for  international  sales  to 
be  compelling.  We  noted,  at  the  time  of  our  audit,  that  the  Department  had  not  es- 
tablished a  verification  system  for  domestic  sales. 

The  decision  to  exempt  foreign  sales  from  recoupment  has  an  even  greater  impact 
when  looking  at  the  entire  program.  The  foreign  sales  exemption  applies  to  an  addi- 
tional 19  clean  coal  projects  that  will  be  completed  in  the  future.  The  Department 
has  invested  over  $1.4  billion  in  these  projects.  The  exemption  will  greatly  limit  the 
Department's  ability  to  recover  the  taxpayers'  investment  in  successfiU  commer- 
cialization of  the  projects  outside  the  United  States. 

EXCLUSION  OF  SOME  DOMESTIC  SALES 

The  Department's  decision  to  exclude  some  domestic  sales  from  its  repayment 
agreements  resulted  in  missed  opportunities  to  recoup  an  estimated  $12.7  million 
on  two  projects. 

The  audit  disclosed  that  the  Department  invested  $17  million  to  demonstrate  the 
technology  in  one  project,  and  that  this  demonstration  was  instrumental  in  the  suc- 
cessful testing  and  commercialization  of  the  technology.  The  exclusion  exempted 
$2.5  billion  in  sales  in  this  project  that  could  have  resulted  in  a  repayment  of  $12.5 
million.  According  to  a  Department  official  involved  in  this  project,  the  rationale  for 
excluding  these  domestic  sales  was  that  the  Department  was  not  involved  in  the 
project  initially  and  that  the  technology  owner  was  not  a  recipient  of  any  of  the  De- 
partment's funding  for  the  project.  We  believe  that  it  would  have  been  appropriate 
for  the  Department  to  seek  recoupment  of  its  investment  from  sales  of  the  tech- 
nology. 

The  second  project  had  $200  million  in  sales  which  would  have  resulted  in 
$200,000  in  recoupments.  The  Department  contributed  $63.9  million  to  this  project 
without  a  repayment  provision  for  sales  made  during  the  demonstration  period.  A 
Department  official  involved  with  this  project  stated  that  these  sales  were  exempted 
because  the  Department  did  not  believe  that  sales  of  the  technology  would  occur 
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prior  to  completion  of  the  demonstration  phase.  However,  we  found  that  the  dem- 
onstration phase  lasted  3  years,  and  that  some  successful  test  results  were  available 
prior  to  the  end  of  this  phase.  The  benefits  associated  with  the  technology  were  rec- 
ognized in  the  marketplace  and  an  order  for  the  technology  was  placed  prior  to  com- 
pletion of  the  demonstration  phase. 

REDUCTION  OF  REPAYMENT  RATES 

Based  on  forecasted  sales,  the  Department's  decision  to  decrease  repayment  rates 
on  projects  resulted  in  a  lost  opportunity  to  recoup  an  estimated  $700,000  on  one 
project.  The  general  guidance  lor  Round  I  of  the  program  did  not  include  specific 
repayment  rates.  However,  the  guidance  became  more  specific  in  Round  II  when  the 
Department  established  a  repayment  rate  policy  at  2  percent  of  gross  revenues.  In 
Rounds  III,  IV,  and  V,  the  Department  reduced  the  repayment  rate  policy  to  0.5  per- 
cent of  gross  revenues. 

Two  additional  participants  in  the  project  were  a  state  agency  and  a  utility  asso- 
ciation. Both  parties  provided  funds  to  the  project  sponsor  and  negotiated  separate 
repa3mfient  agreements  with  the  sponsor  based  on  the  successfiil  commercialization 
of  the  technology.  Based  on  forecasted  sales  of  the  technology,  we  calculated  that 
the  Department  can  expect  to  recover  4.7  percent  of  the  taxpayers'  investment, 
while  the  state  agency  will  recoup  41.3  percent  of  its  investment  and  the  utility  as- 
sociation will  recoup  9.5  percent  of  its  investment.  Because  of  the  change  in  the  De- 
partment's recoupment  rate,  the  taxpayers  will  recover  substantially  less  than  the 
other  project  participants. 

The  Department  indicated  that  the  recoupment  rates  were  reduced  to  bring  them 
more  in  line  with  current  business  practice.  However,  there  was  no  documentation 
to  support  the  Department's  contention  that  there  was  a  model  in  current  business 

Eractice  that  applied  to  the  CCT  situation  or  that  0.5  percent  was  an  appropriate 
usiness  rate  to  be  used  on  projects  of  this  tjrpe.  In  fact,  an  industry  official  indi- 
cated that  the  repayment  rate  of  0.5  percent  was  too  low  and  that  it  should  have 
been  between  1  and  5  percent  depending  on  the  technology's  commercial  potential. 
The  audit  disclosed  that  this  lower  repayment  rate  may  impact  20  additional 
projects  negotiated  in  Rounds  III,  FV,  and  V. 

BASIS  FOR  RECOUPMENT  DECISIONS 

Department  officials  believed  that  their  less  stringent  recoupment  provisions 
would  assist  in  making  the  technologies  more  competitive,  lessen  delays  in  the  coop- 
erative agreement  negotiation  process,  and  maintain  industry's  interest  in  the  pro- 
gram. However,  an  economic  analysis  was  not  performed  to  determine  the  effect  of 
the  decisions  nor  their  impact  on  the  Department's  goal  to  recoup  up  to  the  tax- 
payers' investments.  As  a  result,  we  recommended  that  the  Department  formally 
analyze  and  justify  future  recoupment  decisions  that  limit  the  Department's  ability 
to  recover  the  taxpayers'  investment.  Management  concurred  with  our  recommenda- 
tion. 

In  1991,  consistent  with  our  finding  and  recommendation,  the  U.S.  General  Ac- 
counting Office  (GAO)  issued  a  report,  "Improvements  Needed  in  DOE's  Clean  Coal 
Technology  Program,"  which  recommended  that  the  Department  analyze  the  effect 
that  recoupment  provisions  have  had  on  industry  participation  in  the  CCT  Program 
and  the  likelihood  of  recovering  the  Federal  investment.  The  GAO  also  rec- 
ommended that  this  analysis  should  be,  the  basis  for  DOE  to  reevaluate  its 
recoupment  policy,  specifically,  to  determine  whether  it  should  be  strengthened  to 
provide  greater  assurance  that  the  Federal  investment  in  successfully  demonstrated 
technologies  will  be  recovered.  Our  audit  revealed  that  the  Department  had  not 
taken  any  action  to  satisfy  the  GAO's  concerns. 

RECOUPMENT  PROCEDURES 

In  order  for  the  Department  to  meet  its  intended  goal  of  recouping  up  to  the  tax- 
payers' investment,  controls  should  be  established  to  ensure  that  moneys  for  which 
the  Government  is  entitled  are  tracked,  accounted  for,  and  verified.  The  Department 
had  not  established  any  formal  financial  recoupment  policies  and  procedures,  nor 
had  it  instituted  any  mechanism  to  monitor  clean  coal  project  repayments.  A  De- 
partment official  acknowledged  that  a  financial  policy  for  the  recoupment  of  the  tex- 
payers'  investment  in  clean  coal  projects  did  not  exist. 

We  recommended  that  the  Department  establish  financial  policies  and  procedures 
over  Departmental  recoupment  activities  and  implement  mechanisms  to  ensure  that 
sponsor  repayments  are  timely,  accurate,  and  complete.  In  responding  to  our  report, 
the  Department  stated  that  it  planned  to  develop  such  policies  and  procedures  for 
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inclusion  in  the  Department's  Accounting  Handbook.  This  action  is  expected  to  be 
completed  by  January  31,  1997.  In  addition,  as  a  result  of  the  audit,  the  Depart- 
ment created  a  Repayment  Process  Improvement  Team  which  recommended  actions 
to  track,  account  for,  and  verify  moneys  due  from  sponsors. 

COOPERATIVE  RESEARCH  AND  DEVELOPMENT  AGREEMENTS 

I  would  like  to  discuss  two  audits  dealing  with  cooperative  research  and  develop- 
ment agreements  at  the  Department's  national  laboratories.  The  Department  of  En- 
ergy contracts  with  management  and  operating  contractors  to  operate  its  national 
laboratories.  The  laboratories  are  involved  in  multiple  areas  of  research  and  devel- 
opment in  science  and  nuclear  technologies.  This  includes  efforts  to  transfer  tech- 
nology developed  at  the  laboratories  to  the  private  sector.  One  of  the  mechanisms 
used  to  achieve  this  goal  is  the  Cooperative  Research  and  Development  Agreement 
(CRADA).  As  part  of  these  agreements,  the  Government  contributes  facilities,  per- 
sonnel, and  equipment,  commonly  referred  to  as  funds-in-kind,  while  the  private 
sector  partner  may  make  cash  payments  to  the  Government  in  addition  to  its  own 
in-kind  contributions.  The  Department  intended  that  CRADAs  provide  mutual  bene- 
fits to  the  Department  and  industry,  such  as  leveraging  scarce  research  and  devel- 
opment resources,  increasing  the  exchange  of  ideas,  and  providing  access  to  facili- 
ties, equipment,  and  experts. 

To  put  the  use  of  this  type  of  agreement  in  some  perspective,  as  of  November 
1994,  the  Sandia  National  Laboratories,  one  of  the  Department's  largest  labora- 
tories, had  210  agreements  totaling  approximately  $546  million.  The  Department's 
cost  share  for  these  agreements  was  about  $241  million.  Of  the  industry  partners' 
$306  million  cost  share,  about  $272  million  was  in-kind,  with  the  remaining  $34 
million  being  cash  payments  to  the  Department.  Our  December  30,  1994,  report, 
"Audit  of  Verification  of  Cooperative  Research  and  Development  Agreement  Partner 
Fimds-In-Kind  Contributions  at  Sandia  National  Laboratories,"  disclosed  that  cur- 
rent practices  were  inadequate  for  verifjdng  partner  in-kind  contributions. 

We  also  audited  the  Department's  administration  of  CRADAs  at  several  other  na- 
tional laboratories.  That  audit  report,  issued  on  May  19,  1995,  disclosed  that  efforts 
to  manage  cooperative  research  and  development  agreements  at  Los  Alamos,  Oak 
Ridge  and  Lawrence  Livermore  National  Laboratories  did  not  fully  achieve  the  De- 
partment's policy  goals.  As  was  the  case  in  our  earlier  audit  at  Sandia,  we  found 
that  agreement  provisions  did  not  ensure  an  accurate  valuation  of  partner  contribu- 
tions. Specifically,  we  found  that:  (i)  the  three  laboratories  did  not  employ  standard 
accounting  and  audit  procedures  with  appropriate  tracking  of  funds  to  verify  the 
value  partners  assigned  to  their  in-kind  contributions;  and  (ii)  the  Department  es- 
tablished cost  sharing  goals  without  any  mechanism  to  validate  that  partners  were 
meeting  their  cost  share  commitments.  As  a  result,  we  recommended  that  the  De- 
partment establish  a  mechanism  to  ensure  proper  valuation  of  partner  contributions 
to  CRADAs.  DOE  management  did  not  agree  with  our  conclusion  and  recommenda- 
tion. In  responding  to  our  report,  management  contended  that  implementing  rigid 
controls  would  undermine  the  success  of  the  CRADA  program  and  would  limit  the 
ability  to  transfer  technology  to  the  private  sector.  We  believe  the  recommended  con- 
trols are  not  "rigid,"  but  are  responsible  actions  which  would  assist  the  Department 
in  achieving  the  goal  of  expanding  research  and  development  activities  in  a  con- 
strained budget  environment.  Therefore,  we  are  not  in  agreement  with  the  Depart- 
ment's position  on  this  matter. 

This  concludes  my  prepared  remarks,  Mr.  Chairman.  I  will  be  pleased  to  answer 
any  questions  you  and  your  colleagues  may  have. 

Mr.   ROHRABACHER.  Thank  you,  very  much.  There  are  several 
questions  that  come  to  mind. 
Mr.  Lewis? 

STATEMENT  OF  MR.  ROGER  A.  LEWIS,  SENIOR  ADVISOR,  OF- 
FICE OF  STRATEGIC  COMPUTING  AND  SIMULATION,  OFFICE 
OF  DEFENSE  PROGRAMS,  U.S.  DEPARTMENT  OF  ENERGY 

Mr.  Lewis.  Good  morning,  Mr.  Chairman,  members  of  the  En- 
ergy and  Environment  Subcommittee.  I  am  Roger  Lewis,  a  Senior 
Advisory  in  the  Office  of  Defense  Programs. 

It  is  a  pleasure  to  appear  before  you  in  response  to  your  invita- 
tion of  July  18,  1996,  to  Secretary  of  Energy  O'Leary. 
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I  have  submitted  a  written  statement  for  the  record  and  would 
Hke  to  briefly  summarize  it,  emphasizing  the  following  four  points: 

The  Department  of  Energy  recognizes  the  need  to  identify  addi- 
tional means  of  cost-sharing  or  leveraging  other  resources  to  better 
accomplish  our  research  and  development  activities. 

We  agree  that  additional  work  can  and  is  being  done  in  this 
area. 

We  believe  that  there  are  circumstances  where  an  over-emphasis 
on  cost-sharing  or  recoupment  could  make  agreement  to  work  on . 
shared  problems  more  costly  and  difficult,  resulting  in  lower  re- 
search and  development  performance. 

We  desire  to  work  with  the  Subcommittee  and  others  in  Congress 
to  identify  and  address  other  areas  where  improvements  could  re- 
sult in  lower  research  and  development  costs  to  the  taxpayer,  and 
additional  nonfederal  funds  being  apply  to  pay  for  research  and  de- 
velopment activities. 

We  applaud  the  initiative  that  you,  Mr.  Chairman,  and  Members 
of  the  Subcommittee,  have  shown  in  holding  this  hearing  to  ad- 
dress funding  Department  of  Energy  research  and  development  in 
a  constrained  budget  environment. 

We  agree  that  the  use  of  creative  methods  to  defray  the  cost  of 
funding  DOE  R&D  programs  will  become  and,  we  submit,  have  al- 
ready become,  increasingly  important. 

The  Department  of  Energy  has  not,  as  a  general  practice,  explic- 
itly addressed  recoupment  in  developing  its  research  and  develop- 
ment strategy  on  either  a  program  or  project  basis  unless  specifi- 
cally directed  to  do  so  by  the  Congress. 

It  is  desirable  for  the  Department  to  develop  general  principles 
and  criteria  to  address  cost-sharing  and  recoupment  on  a  more 
comprehensive  and  consistent  basis. 

However,  we  should  also  note  that  attempts  to  recoup  costs  nec- 
essarily involve  complex  trade-offs  between  front-end  costs  to  the 
government  versus  future-year  recoupment. 

There  is  no  free  lunch. 

Generally  speaking,  the  higher  the  future  recoupment  require- 
ment, the  greater  will  be  the  government's  front-end  cost  of  achiev- 
ing a  given  project. 

Also,  the  government  is  engaged  in  a  wide  variety  of  R&D  activi- 
ties. Some  are  totally  basic  research  in  nature,  where  others  are  at 
varying  points  in  the  applied  R&D  spectrum. 

The  more  basic  the  research  is,  the  lower  the  potential  for 
recoupment,  since  the  benefits  of  basic  research  often  cannot  be 
sufficiently  appropriated  by  those  who  pay  for  it. 

Nevertheless,  the  Department  has  looked  at  these  issues  in  the 
past  and  is  doing  so  at  present.  While  the  actual  amount  changes 
over  time  due  to  project  completion,  project  changes,  and  in  some 
cases  termination  activities,  we  estimate  that  between  $1  billion 
and  $1.5  billion  of  our  research  and  development  activities  are  cur- 
rently cost-shared. 

Because  of  the  current  austerity  in  research  and  development 
budgets  and  specific  reductions  in  technology  transfer  partnership 
programs,  the  level  of  cost-sharing  has  not  been  growing  and  we 
believe  is  somewhat  less  this  year  than  last. 
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An  example  of  a  successful  use  of  cost-sharing  are  the  Depart- 
ment's CRADAs.  The  Department  averaged  44  percent  of  the  total 
investment  in  Cooperative  Research  and  Development  Agreements 
against  a  56  percent  partner  contribution  when  all  the  CRADAs 
are  reviewed  collectively. 

In  programs  that  are  more  applied  such  as  energy  efficiency,  for 
example,  the  partner  contribution  can  be  as  high  as  65  percent, 
while  in  the  more  basic  research  programs  such  as  those  of  energy 
research  the  federal  share  typically  would  be  more  thsm  the  44  fed- 
eral share  average. 

As  provided  by  statute,  we  can  accomplish  our  work  either  solely 
with  our  own  resources,  or  by  involving  others  on  either  a  cost- 
share  or  fully  funded  basis. 

We  seek  public  funds  to  accomplish  specific  mission  activities, 
and  use  cost-shared  agreements  and  other  tools  as  part  of  effective 
program  management  to  achieve  the  Department's  objectives. 

In  selection  of  an  approach  to  leveraging  federal  R&D  dollars, 
the  selection  ultimately  depends  on  what  purpose  one  is  trying  to 
achieve. 

If  one  is  trying  to  incentivize  industry  to  develop  a  technology  for 
broad  social  purposes,  then  cost-sharing  could  be  considered  a  form 
of  investment  in  the  other  party. 

In  some  cases,  the  taxpayers'  investment  payoff  could  be  ob- 
tained outside  the  confines  of  the  research  and  development 
project,  for  example  by  providing  a  cleaner  environment  and  im- 
proved quality  of  life. 

This  may  be  the  case  if  DOE  is  promoting  the  development  of  a 
new  energy-efficient  technology. 

If  the  purpose  is  to  develop  technology  to  address  a  pressing  mis- 
sion requirement  such  as  developing  a  technology  to  help  clean  up 
a  Department  of  Energy  site  and  to  comply  with  regulatory  stand- 
ards and  criteria,  then  cost-sharing  is  primarily  the  means  of  re- 
ducing the  taxpayers'  ultimate  cost  and  compensating  the  other 
party  for  their  investment  in  our  problem  by  providing  them  rea- 
sonable access  to  the  resulting  technology  and  intellectual  property 
for  their  purposes. 

We  pledge  to  work  with  this  Committee  and  others  in  the  Con- 
gress to  improve  the  effectiveness  and  efficiency  of  our  R&D  pro- 
grams and  identify  areas  where  additional  statutory  authority  is 
required. 

In  addition  to  exploring  cost-sharing  arrangements  and 
recoupment,  the  Subcommittee  might  also  wish  to  review  the  op- 
portunities and  barriers  to  the  nonfederal  reimbursable  use  of  our 
laboratories  and  facilities. 

Often  we  are  told  that  promising  interactions  fail  to  come  to  clo- 
sure because  of  barriers  to  our  reimbursable  use  of  our  facilities. 

If  we  can  accommodate  additional  appropriate  work  using  exist- 
ing under-utilized  capacity,  then  we  reduce  the  net  overhead  costs 
the  Department  of  Energy  bears  and  increase  the  direct  research 
and  development  buying  power  of  our  appropriations. 

This  could  have  a  substantial  positive  impact  in  this  constrained 
budget  environment. 

We  thank  you  for  the  opportunity  to  appear  before  you  today, 
and  we  will  be  happy  to  respond  to  any  questions. 
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[The  prepared  statement  of  Mr.  Lewis  follows:] 

STATEMENT  OF  ROGER  LEWIS 

UNITED  STATES  DEPARTMENT  OF  ENERGY 

BEFORE  THE  SUBCOMMITTEE  ON  ENERGY  AND  ENVIRONMENT 

HOUSE  COMMITTEE  ON  SCIENCE 

AUGUST  1,  1996 

Good  morning,  Mr.  Chairman  and  members  of  the  Energy  and  Environment  Sub- 
committee. I  am  Roger  Lewis,  a  senior  advisor  in  the  Omce  of  Defense  Programs. 
It  is  a  pleasure  to  appear  before  you  in  response  to  your  invitation  of  July  18,  1996 
to  Secretary  of  Energy  O'Leary. 

We  applaud  the  initiative  that  you,  Mr.  Chairman  and  members  of  the  Sub- 
committee, have  shown  in  holding  this  hearing  to  address  funding  Department  of 
Energy  (DOE)  Research  and  Development  (R&D)  in  a  constrained  budget  environ- 
ment. We  agree  that  the  use  of  creative  methods  to  either  fund  or  to  defray  the  cost 
of  funding  DOE  R&D  programs  will  become,  and  we  submit  already  has  become, 
increasingly  important.  So  we  approach  this  hearing  from  the  perspective  of  shared 
recognition  with  the  Congress  on  the  importance  of  this  issue  and  the  need  to  maxi- 
mize the  effectiveness  of  the  taxpayers'  research  and  development  investments. 

The  Department  of  Energy  has  not,  as  a  general  practice,  explicitly  addressed 
recoupment  in  developing  its  research  and  development  strategy  on  either  a  pro- 
gram or  project  basis,  unless  specifically  directed  to  do  so  by  the  Congress.  It  is  pos- 
sible and  probably  desirable  for  the  Department  to  develop  general  principles  and 
criteria  to  address  cost-sharing  and  recoupment  on  a  more  comprehensive  and  con- 
sistent basis.  At  a  minimum  this  would  help  address  concerns  regarding  whether 
we  are  maximizing  the  buying  power  of  the  taxpayers'  investment. 

However,  we  should  also  note  that  attempts  to  recoup  costs  necessarily  involve 
complex  tradeoffs  between  the  front-end  costs  to  the  government  versus  future-year 
recoupment,  among  other  tradeoffs.  There  is  no  free  lunch.  Generally  speaking,  the 
higher  the  future  recoupment  requirement,  the  greater  will  be  the  government's 
front  end  cost  of  achieving  a  given  project.  Also,  the  government  is  engaged  in  a 
wide  variety  of  R&D  activities:  some  are  totally  basic  research  in  nature,  while  oth- 
ers are  at  varying  points  on  the  applied  R&D  spectrum.  The  more  basic  the  research 
is,  the  lower  the  potential  for  recoupment,  since  the  benefits  of  basic  research  often 
cannot  be  sufficiently  appropriated  by  those  who  pay  for  it.  Nevertheless,  the  De- 
partment has  looked  at  these  issues  in  the  past,  and  is  doing  so  at  present. 

The  Department  currently  employs  two  basic  approaches  to  leverage  taxpayers' 
R&D  dollars — cost-sharing  and  recoupment.  The  Department  also  charges  user  fees 
at  some  specialized  research  facilities  to  cover  the  incremental  cost  of  the  use  of 
those  facilities  by  other  organizations  for  proprietary  or  commercial  work.  Of  these, 
cost-sharing  is  the  principal  mechanism  used  by  the  Department  for  this  purpose. 

In  specific  instances,  the  Congress  has  required  the  Department  to  negotiate 
recoupment  provisions  as  part  of  major  programs.  And  while  the  Department  has 
some  arrangements  that  call  for  the  recovery  of  all  or  part  of  the  Department's  in- 
vestment from  successful  commercialization,  such  as  the  advanced  light  water  reac- 
tor program,  there  has  been  relatively  little  repayment  generated  up  to  this  time. 
Major  programs  within  the  Department  were  the  subject  of  a  recent  U.S.  General 
Accounting  Office  report  for  the  Subcommittee — "Energy  Research:  Opportunities 
Exist  to  Recover  Federal  Investment  in  Technology  Development  Projects,"  GAO/ 
RCED-96-141,  June  26,  1996 — which  included  the  Department's  comments. 

Cost-Sharing  and  Licensing 

While  the  actual  amount  changes  over  time,  due  to  project  completion,  project 
changes  and,  in  some  cases,  termination  of  activities,  we  estimate  that  between  $1 
billion  and  $1.5  billion  of  our  research  and  development  activities  are  currently  cost- 
shared.  Because  of  the  current  austerity  in  research  and  development  budgets,  and 
specific  reductions  in  technology  transfer/partnership  programs,  the  level  of  cost- 
sharing  has  not  been  growing,  and  we  believe  is  somewhat  less  this  year  than  last. 

An  example  of  a  successful  use  of  cost-sharing  are  the  Department's  CRADAs.  The 
Department  averaged  44  percent  of  the  total  investment  in  Cooperative  Research 
and  Development  Agreements  (CRADAs)  against  a  56  percent  partner  contribution 
when  all  CRADAs  were  reviewed  collectively.  In  programs  that  were  more  applied. 
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such  as  Energy  Efficiency  for  example,  the  partner  contribution  can  be  as  high  as 
65%,  while  in  more  basic  research  programs,  such  as  those  of  Energy  Research,  the 
federal  share  typically  would  be  above  the  44%  federal  share  average.  Cost-sharing 
ratios  can  vary  substantially  among  agreements. 

Large-scale  cost-sharing  programs,  such  as  the  Clean  Coal  Technology  program, 
have  an  institutionalized  cost-sharing  process  as  part  of  the  negotiating  process  to 
reach  a  specific  agreement.  In  the  case  of  other  research  and  development  activities, 
the  Department  designs  the  research  program  broadly  and  takes  advantage  of  cost- 
shared  and  other  collaborations  that  arise  in  response  to  announcements,  outreach, 
or  partner  initiative.  In  either  case,  we  work  with  the  Congress  to  identify  the  fund- 
ing requirements  needed  to  accomplish  specific  objectives  and  bodies  of  work.  As 
provided  by  statute,  we  can  accomplish  this  work  either  solely  with  our  own  re- 
sources, or  by  involving  others  on  either  a  cost-shared  or  fully-funded  basis.  We  seek 
public  funds  to  accomplish  specific  mission  activities,  and  use  cost-shared  agree- 
ments and  other  tools  as  part  of  effective  program  management  to  achieve  the  De- 
partment's objectives. 

Typically,  licensing  agreements  should  not  be  considered  as  cost  shared.  The  De- 
partment of  Energy,  or  our  laboratories  and  facilities,  expends  funds  for  patenting 
and  copyright  processing,  patent  prosecution,  and  patent  maintenance.  We  can 
apply  some  of  the  royalties  received  against  the  accounts  that  bore  those  costs. 

Some  inventions  are  owned  by  DOE.  In  FY  199S,  twelve  licenses  for  commercial 
practice  of  DOE-owned  patents  were  granted.  These  agreements  allow  for  commer- 
cial use  of  inventions  covered  by  DOE-owned  patents,  and  are  generally  subject  to 
royalties  and  reporting  provisions.  All  licenses  granted  in  1995  were  nonexclusive, 
although  authority  to  grant  exclusive  licenses  in  some  circumstances  exists.  Most 
of  the  licensing  activities  are  conducted,  pursuant  to  statute,  by  our  contractor-oper- 
ated laboratories  and  facilities.  And  since  most  of  future  licensing  revenue  is  cxu"- 
rently  earmarked  by  statute  for  inventors  (this  was  enacted  as  part  of  P.L.  104-113), 
this  activity  appears  to  have  little  potential  to  reduce  DOE's  budget. 

Departmental  Authority 

R&D  support  is  provided  by  DOE  to  the  recipient  by  procurement  contracts, 
grants  or  cooperative  agreements.  The  provisions  of  procurement  contracts  follow 
the  guidance  provided  in  the  Federal  Acquisition  Regulations  and  the  DOE  Acquisi- 
tion Regulations  (DEAR).  The  provisions  for  grants  and  cooperative  agi-eements  fol- 
low the  guidance  provided  in  the  DOE  Financial  Assistance  Regulations  at  10  CFR 
600.  Specific  requirements  for  cost  sharing  are  found  at  10  CFR  600. 123.  The  DEAR 
contains  instructions  on  cost  "participation"  at  Subpart  917.70.  (48  CFR  917.70). 
The  DEAR  is  couched  in  terms  of  policy  rather  than  contract  clauses.  It  states  at 
917.7001(d)  that  cost  participation  is  required  for  demonstration  projects  unless  ex- 
empted by  the  Under  Secretary.  DOE  has  no  general  regulations  specif3ang  terms 
and  conditions  for  transactions  that  might  provide  for  recoupment. 

The  Department  does  have  a  Model  CRADA,  as  required  by  law,  and  follows  Fed- 
eral acquisition  and  financial  assistance  regulations  in  its  contracts  and  grants/coop- 
erative agreements,  and  these  provisions  are  published  and  available — they  reflect 
the  broad  framework.  Individual  agreements  often  have  variations  of  clauses,  and 
in  some  cases  unique  terms.  The  Department  approaches  cost  sharing  from  the  per- 
spective that  our  partners'  contributions  are  reducing  the  taxpayers'  cost  and  risk 
with  their  investment  and,  as  provided  by  law,  are  entitled  to  reasonable  recogni- 
tion, such  as  rights  in  resulting  intellectual  property. 

CRADAs  are  submitted  to  DOE  for  approval  by  the  contractor  operating  an  eligi- 
ble facility.  General  policy  guidance  and  approved  terms  and  conditions  are  set  forth 
in  the  "Modular  CRADA"  which  is  made  available  to  the  contractors,  contracting  of- 
ficers and  the  public. 

The  Department's  formal  regulations,  guidance,  and  policies  covering  cost  sharing 
are  found  at  10  CFR  600.123.  The  DEAR  contains  instructions  on  cost  "participa- 
tion" at  Subpart  917.70  (48  CFR  917.70). 

Licensing  of  Government-owned  patents  is  authorized  by  35  U.S.C.  207-209,  and 
implemented  by  Government-wide  regulations  issued  by  the  Department  of  Com- 
merce, 37  CFR  404.  The  regulations  specify  policies,  criteria  and  procedures  for  such 
licensing.  These  regulations  are  currently  under  review  by  Commerce  and  an  inter- 
agency task  force  for  purposes  of,  among  other  things,  streamlining  exclusive  license 
procedures.  Technology  Transfer  Regulations  governing  contracts  for  the  operation 
of  DOE  facilities  where  the  contractor  has  been  given  the  authority  to  license  inven- 
tions and  receive  royalties  are  found  at  48  CFR  970.5204-40. 

Per  35  USC  200  (Bayh-Dole),  and  as  authorized  by  the  Atomic  Energy  Act  of 
1954,  42  USC  2182  and  section  9  of  the  Federal  Nonnuclear  Energy  Research  and 
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Development  Act  of  1974,  42  USC  5908  in  furtherance  of  the  Presidential  Memoran- 
dum to  the  Heads  of  Executive  Departments  and  Agencies  on  Government  Patent 
Policy  issued  February  18,  1983,  and  Executive  Order  No.  12591  issued  April  10, 
1987,  most  inventions  arising  from  DOE  funded  research  are  owned  by  the  contrac- 
tor making  the  invention,  without  provision  for  return  of  royalties  to  DOE.  Contrac- 
tors operating  DOE  facilities  receive  royalties  from  the  licensing  of  technology  which 
they  own.  Their  royalties  are  shared  with  the  inventors  or  used  at  the  facility.  Sec- 
tions 35  USC  202  and  15  USC  3710a-3710c  govern  royalties  received  by  the  facili- 
ties. 

DOE  implemented  the  cost  sharing  requirements  of  EPACT  immediately  upon  en- 
actment, and  issued  final  guidelines  in  March  1996  by  Acquisition  Letter  96-04  and 
Financial  Assistance  Letter  96-01. 

Issues 

The  selection  of  an  approach  to  leveraging  federal  R&D  dollars  ultimately  depends 
on  what  purpose  one  is  trying  to  achieve.  If  one  is  trying  to  incentivize  industry  to 
develop  a  technology  for  broad  social  purposes,  then  the  cost-sharing  could  be  con- 
sidered a  form  of  investment  in  the  other  party.  In  some  cases  the  taxpayers'  invest- 
ment pay-off  could  be  obtained  outside  of  the  confines  of  the  research  and  develop- 
ment project,  for  example  by  providing  a  cleaner  environment  and  improved  quality 
of  life.  This  may  be  the  case  if  DOE  is  promoting  the  development  of  new  energy 
efficient  technology.  If  the  purpose  is  to  develop  a  technology  to  address  a  pressing 
mission  requirement,  such  as  developing  a  technology  to  help  clean  up  a  Depart- 
ment of  Ener^  site  and  to  comply  with  regulatory  standards  and  criteria,  then  cost 
sharing  is  primarily  a  means  of  reducing  the  taxpayers'  ultimate  costs,  and  com- 
pensating the  other  party  for  their  investment  in  our  problem  by  providing  them 
reasonable  access  to  the  resulting  technology  and  intellectual  property  for  their  pur- 
poses. 

While  we  are  mindful  that  the  Subcommittee  is  interested  in  understanding  the 
strengths  and  weaknesses  of  different  approaches,  we  do  not  think  they  are  fvdiy 
interchangeable.  Recoupment  could  be  addressed  within  these  other  agreements  and 
in  itself  is  not  a  typically  a  stand-alone  agreement.  A  CRADA  is  different  from  a 
contract,  grant  or  cooperative  agreement  in  that  while  there  is  cost-sharing,  no  fed- 
eral funds  go  to  our  partners.  The  purpose  of  a  CRADA  is  to  share  the  value  of  joint 
efforts  and  to  maximize  the  impact  of  the  scarce  resources  of  all  parties. 

We  pledge  to  work  with  this  Committee  and  others  in  the  Congress  to  improve 
the  effectiveness  and  efficiency  of  our  R&D  programs  and  to  identify  areas  where 
additional  statutory  authority  is  required.  In  this  regard,  we  know  of  no  barrier  to 
the  Department  pursuing  any  research  activity  on  a  cost-shared  basis.  The  Depart- 
ment could  assert  authority  to  require  recoupment,  ex  ante,  in  those  agreements  in 
which  federal  funds  are  provided  to  our  research  and  development  partners.  It  is 
not  clear  that  where  there  is  cost-sharing,  but  the  federal  funds  remain  with  the 
federal  activity,  such  as  under  a  CRADA,  that  there  is  clear  authority  to  seek  to 
negotiate  recoupment. 

The  Department  has  examined  the  issue  of  recoupment,  or  investment  offsets, 
from  time  to  time,  most  recently  during  the  tenure  of  Deputy  Secretary  Moore. 
From  our  perspective,  requiring  a  universal  recoupment  provision  in  all  of  our  R&D 
projects  poses  significant  costs  and  creates  significant  barriers  to  collaboration.  It 
would  require  that  the  Department  administratively  maintain  a  tie  to  a  large  num- 
ber of  contracts,  grants,  financial  assistance  agreements,  cooperative  agreements, 
and  potential  CHAD  As  and  other  agreements,  long  after  they  are  completed. 

Not  every  research  and  development  agreement  will  lead  to  a  commercially  viable 
outcome.  In  the  private  sector  it  is  considered  good,  according  to  several  studies,  if 
fifteen  percent  of  the  research  and  development  activities  get  incorporated  into  a 
product  line  and  generate  revenue.  There  are  a  few  home  runs,  a  number  that  break 
even,  and  a  number  that  don't  pan  out  and  are  treated  as  losses.  We  would  need 
to  treat  every  agreement  as  a  potential  "winner"  and  incur  the  negotiation,  monitor- 
ing, and  audit  costs  as  a  result.  Also,  because  the  funds  recouped  would  go  directly 
back  to  the  Treasury,  the  Department  would  be  increasing  its  administrative  ex- 
penses without  a  commensurate  return  at  a  time  these  resources  are  being  reduced, 
even  if  there  was  a  revenue  stream  generated.  Under  present  law,  such  revenues 
would  not  defray  the  Department's  expenses,  nor  provide  an  alternative  source  of 
funds  for  the  Department's  own  R&D  activities. 

It  is  also  important  to  note  that  negotiations  on  recoupment  would  be  difficult  and 
complex,  especially  when  trjdng  to  determine  the  value  of  an  incremental  improve- 
ment to  an  existing  product  (such  as  a  small  percentage  improvement  in  engine  effi- 
ciency), as  opposed  to  an  entirely  new  product.  The  I>epartment  currently  does  nego- 
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tiate  royalty  bearing  licenses.  In  some  discussions  it  has  been  suggested  that  royalty 
payments  be  deducted  from  the  amount  to  be  recouped.  It  is  thus  not  clear  how 
much  additional  revenue,  if  any,  we  are  likely  to  generate  and  how  to  compare  it 
to  the  human  and  financial  cost  of  administering  this  process  and  its  effect  on  our 
partners'  interest  in  working  on  these  public  projects. 

From  the  partner's  point  of  view,  recoupment  lessens  the  incentive  to  participate 
in  the  Department's  activities  and  may  consequently  increase  the  cost  to  the  tax- 
payer of  individual  projects.  The  partner  may  also  be  wary  of  accepting  a  potentially 
unlimited  period  of  time  during  which  he  would  be  liable  to  a  contract  audit,  and 
other  investigations.  Small  businesses,  especially,  may  prefer  not  to  partner.  If  there 
is  a  decrease  in  partnership  activities,  the  taxpayers  could  lose  the  anticipated  bene- 
fits of  partner  business  success  and  investment.  Also,  other  public  benefits  could  be 
lost  if  an  arbitrary  federal  recoupment  requirement  made  the  financial  break-even/ 
profitability  hurdle  too  high. 

Conclusion 

Mr.  Chairman  and  members  of  the  Subcommittee,  the  Department  of  Energy  has 
been  exploring,  and  will  continue  to  explore,  the  most  effective  and  appropriate 
ways  of  funding  our  research  and  development  activities.  We  share  with  the  Sub- 
committee the  belief  that  we  can  expand  the  utilization  of  non-Federal  funds  in  the 
accomplishment  of  Federal  Research  and  Development  activities.  In  May  of  this 
year.  Deputy  Secretary  Charles  B.  Curtis  directed  that  a  study  of  R&D  leveraging 
and  financing  alternatives  be  conducted  within  the  Department.  We  expect  the 
study  to  be  completed  before  the  end  of  the  year  and  intend  to  share  the  results 
of  this  work  with  the  Subcommittee  and  the  Congress. 

In  addition  to  exploring  cost-sharing  arrangements  and  recoupment,  the  Sub- 
committee might  also  wish  to  review  the  opportunities  and  barriers  to  the  non-fed- 
eral reimbursable  use  of  our  laboratories  and  facilities.  Often,  we  are  told,  promising 
interactions  fail  to  come  to  closure  because  of  barriers  to  the  reimbursable  use  of 
our  facilities.  If  we  can  accommodate  additional  appropriate  work  without  adding 
capacity,  the  Nation  gains.  If  we  can  accommodate  additional  appropriate  work 
using  existing  underutilized  capacity,  then  we  reduce  the  net  overhead  cost  that  the 
Department  of  Energy  bears,  and  increase  the  direct  research  and  development  buy- 
ing power  of  our  appropriations.  This  could  have  a  substantial  positive  impact  in 
this  constrained  budget  environment.  We  hope  that  you  will  consider  these  as  well 
as  other  meritorious  ideas  that  this  hearing  and  other  efforts  of  the  Subcommittee 
may  identify. 

We  thank  you  for  the  opportunity  to  appear  before  you  today  and  would  be 
pleased  to  respond  to  any  questions  you  may  have. 

Mr.  ROHRABACHER.  As  you  can  hear  by  the  bells  going  off,  we 
have  two  votes  I  believe  that  we  face  here.  So  instead  of  proceeding 
with  the  questions,  I  am  going  to  break  this  hearing  until  imme- 
diately after  the  second  vote,  which  should  be  about  15  minutes. 

So  thank  you  very  much.  We  are  in  recess  for  15  minutes. 

[Brief  recess.] 

Mr.  ROHRABACHER.  This  hearing  will  come  to  order. 

I  just  had  some  interesting  discussions  about  this  subject  on  the 
Floor  where  several  of  the  more  veteran  Members  told  me  that, 
while  it  was  a  good  idea,  forget  it!  Henson  Moore  tried  to  do  that 
a  long  time  ago,  and 

[Laughter.] 

Mr.  ROHRABACHER.  But,  you  know,  here  we  are  cutting  people  off 
of  welfare.  For  the  first  time,  this  Congress  has  made  a  determina- 
tion that  the  poor  people  of  this  country  are  not  served  well  by 
making  them  dependent  on  government  largess. 

We  cannot  in  good  faith  cut  poor  people  off  of  welfare  while  we 
permit  large  corporations  to  make  tens  of  millions,  and  hundreds 
of  millions  of  dollars  of  profit  basically  at  the  expense  of  the  tax- 
payer when  the  taxpayer  has  provided  a  subsidy  to  that  that  they 
do  not  get  back. 
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If  we  do  not  take  on  big  business  and  basically  the  welfare  that 
goes  in  their  direction,  I  do  not  see  how  we  can  in  good  faith  go 
after  the  little  guy  and  say  we  are  going  to  cut  you  off  of  the  wel- 
fare dole. 

So  that  is  just  the  moral  implications,  but  there  is  a  practical  im- 
plication to  this  as  well.  That  is,  if  we  do  not  require  a  payback, 
businesses  that  could  do  the  job  on  their  own  are  inclined  to  ask 
the  government  for  money.  Why  not? 

If  we  do  not  require  the  money  to  be  paid  back,  if  we  are  provid- 
ing money  for  research  that  develops  a  new  product  for  a  company, 
that  company  will  not  go  to  the  private  sector  to  raise  that  money 
even  though  it  can;  and  it  seems  to  me  that  again  at  a  time  when 
we  are  cutting  programs  which  we  believe — you  know,  we  are  try- 
ing to  cut  out  everything  that  is  not  absolutely  necessary  for  the 
government  to  do  for  the  average  person,  for  the  average  citizen — 
for  us  not  to  set  that  same  criteria  for  the  corporate  world  is  not 
only  inconsistent,  it  is  an  abomination. 

Because  what  we  have  here,  we  are  talking  about  some  corpora- 
tions that  are  making  huge  profits.  And  there  is  nothing  wrong 
with  huge  profits  as  long  as  people  have  taken  the  risk  with  their 
own  money  in  order  to  make  those. 

And  that  will  lead  into  my  questions  here  because — and,  by  the 
way,  if  a  corporation  can  go  to  a  private-sector  source  and  get  the 
money  that  is  needed  to  set  up  a  laboratory,  or  to  do  the  scientific 
investigation,  well,  then,  that  company  should  go  in  that  direction. 

We  should  not  be  using  scarce  dollars  to  do  what  can  be  done  in 
the  private  sector.  These  are  some  of  the  fundamental  issues  that 
we  are  talking  about  today. 

So,  Mr.  Moore,  is  the  senior  fellow  who  just  told  me  to  forget  it, 
should  we  just  forget  it?  Or  do  we  have  a  chance  to  actually  accom- 
plish something  here? 

Mr.  Moore.  Mr.  Chairman,  I  would  urge  you  not  to  forget  it.  I 
think  that  you  are  talking  about  a  culture  change. 

One  thing  we  learned  in  the  Department  of  Energy  when  I  was 
there  was  that  culture  changes  take  longer  than  two,  or  three,  or 
four,  sometimes  as  long  as  five  or  six  years  to  implement. 

You  are  talking  about  basically,  certainly,  changes  in  the  law, 
seeing  that  the  law  is  being  implemented  and  followed,  but  you  are 
also  talking  about  a  culture  change  in  the  laboratories,  in  DOE, 
and  even  the  members  of  this  Committee,  where  everybody  gets  on 
the  same  parallel  soundtrack  that,  by  golly,  we  are  interested  in 
cost-sharing.  We  are  interested  in  recoupment,  and  we  intend  to 
see  it  happen. 

When  that  culture  change  takes  place,  you  will  find  all  the  prob- 
lems that  I  encountered  in  the  early  years  of  trying  to  change  that 
culture  disappear. 

I  think  it  is  important  that  we  keep  the  National  Laboratories 
in  existence.  Tliey  are,  as  we  used  to  say  in  our  time  on  duty,  on 
deck,  national  jewels. 

Some  of  the  finest  minds  in  the  world  are  in  those  laboratories. 
It  is  not  going  to  be  possible  to  continue  to  fund  them  at  even  to- 
day's levels  with  the  appropriations.  You  can  look  at  the  trend 
lines. 
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This  offers  a  way  to  have  the  money  come  back,  to  continue  to 
bring  about  new  research  and  development  projects  that  maintain 
the  vision  and  the  technological  lead  the  United  States  is  known 
for. 

So  it  is  both,  as  you  say,  a  moral  question  of  people  not  getting 
something  for  nothing  and  paying  for  it,  which  they  would  do  in 
the  private  sector;  but  it  is  also  a  matter  of  it  is  the  way,  I  think, 
to  come  up  with  the  funds  to  maintain  one  of  the  leading  research 
programs  in  the  world. 

Mr.  ROHRABACHER.  Where  the  moral  and  the  practical  argu- 
ments come  together,  I  think  that  that  is 

Mr.  Moore.  Absolutely. 

Mr.  Rohrabacher.  It  is  incumbent  upon  us  to  move  forward  in 
that  direction. 

Mr.  Lewis  seemed  to  indicate  there  would  be  some  problems. 

And,  Mr.  Lewis,  with  all  due  respect,  your  testimony  reminded 
me  a  little  bit  of  the  adage  about  what  Ronald  Reagan  used  to  say 
about  experts.  He  used  to  say,  you  know,  go  to  an  expert  and  he 
will  tell  you  every  reason  why  something  cannot  be  done.  You  cer- 
tainly did  outline  some  of  the  problems  that  we  would  have  in  ac- 
complishing this. 

Mr.  Moore,  do  you  have  any  comments  specifically  on  Mr.  Lewis' 
testimony?  And,  Mr,  Lewis,  you  can  feel  free  to  give  your  retort. 

Mr.  Moore.  I  think  I  have  heard  most  of  what  Mr,  Lewis  had 
to  say  before.  I  think  there  was  one  interesting  new  comment,  and 
that  was  the  fact  that  there  is  a  sociological  reason  and  advantage 
to  getting  these  things  out  of  the  hands  of  the  public  and  not  worry 
about,  or  not  make  that  dependent  upon  cost  recoupment  or  cost 
sharing.  That  is  a  philosophical  difference. 

That  is  not  one  that  I  guess  we  shared  too  heavily  on  our  watch. 
It  was  one  that  we  look  at  the  other  way  around.  If  it  was  a  great 
idea,  the  people  would  be  willing  to  pay  to  put  it  on  the  market. 

Now  basic  research,  we  are  not  talking  about  that.  We  are  talk- 
ing about  applied  research.  So  basic  research  fits  I  think  the  de- 
scription Mr.  Lewis  gave. 

The  development  of  weapons'  systems  agrees  with  that. 

Almost  anything  else  you  can  think  of  that  has  a  commercial  ap- 
plication I  think  you  need  to  look  very  hard  at,  "Why  won't  people 
pay  for  it?" 

I  learned  a  lesson  early  in  life  that  I  taught  my  children.  We  had 
a  Collie  female  and  she  had  puppies  by  a  non-Collie  father.  I  put 
an  ad  in  the  paper,  "Free,  Half-Collie  Pups."  Two  weeks  went  by 
and  not  a  single  call. 

I  put  an  ad  in  the  paper  saying,  "Half-Collie  pups,  $25."  I  sold 
them  all  the  first  day. 

[Laughter.] 

Mr.  Moore.  That  taught  me  a  very  valuable  lesson.  If  it  is  free, 
it  is  not  worth  anything,  or  people  are  not  going  to  offer  to  pay  for 
it.  If  you  put  a  price  to  it,  businessmen  understand  that,  and  they 
will  come  to  the  door  and  they  will  work  with  you, 

Mr.  Rohrabacher.  All  right. 

I  am  going  to — I  guess  Mr.  Roemer  is  not  here — Mr.  Baker  would 
be  next,  and  then  I  will  come  back  and  ask  some  further  questions. 
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Mr.  Baker  of  California.  Okay,  if  we  can  now  move  on  past  the 
price-fixing  on  pharmaceuticals  and  other  quick  fixes,  I  think  the 
time  for  debating  whether  or  not  we  are  going  to  charge  for  re- 
search is  over. 

Obviously,  if  we  want  to  get  products  from  let's  say  the  defense 
side  of  the  laboratories  into  the  commercial  side,  we  have  to  find 
a  mechanism  to  do  that. 

There  will  be  less  and  less  money  spent  on  research  if  we  do  not 
find  ways  to  do  it.  So  I  think  the  debate  is  over. 

The  question  is:  do  we  charge  up  front?  Do  we  charge  to  get 
recoupment?  Or  do  we  look  for  winners  and  then  license,  and  then 
forever  have  a  return? 

Then,  secondly,  which  takes  out  the  onus  of  coming  up  with  the 
money  in  the  first  place,  but  when  a  product  is  a  winner  we  become 
a  licensing  agent,  and  in  Mr,  Rohrabacher's  pharmaceutical  exam- 
ple we  would  have  been  a  one  percent  partner  forever.  We  would 
not  have  to  fix  their  price  or  do  any  other  heavy-handed  govern- 
ment intervention,  but  if  a  pharmaceutical  became  a  marketable 
item,  we  would  win.  If  it  does  not,  nobody  wins.  But  we  should  not 
restrict  research  just  on  the  basis  of  somebody's  ability  to  pay. 

But  when  we  do  get  a  winner,  we  want  our  share. 

Secondly,  are  we  an  end  user? 

Are  we  working  with  people  that  want  to  fix  a  machine  for  their 
marketing  process  or  manufacturing  process? 

If  so,  they  pay  a  small  fee  because  we  have  an  expertise  and  we 
share  that  with  them  and  a  manufacturer. 

But  if  they  are  making  a  product  that  goes  out  world-wide,  then 
we  become  licensing  agents. 

I  think  we  will  not  then  prevent  people  from  coming  to  us.  We 
instead  will  just  become  their  partner.  I  think  it  is  very  important 
that  we  work  out  these  mechanisms  within  the  laboratories  that 
we  share. 

Third,  we  have  to  decide  whether  we  are  going  to  have  a  re- 
search account,  because  incentives  work.  I  do  not  know  about  Collie 
pups,  and  I  do  not  know  about  vets  and  taxidermists,  but  I  do 
know  if  we  say  to  a  laboratory,  if  your  secrets  can  be  marketable 
with  company  X  and  you  work  in  a  CRADA  or  some  other  agree- 
ment, and  they  become  successful,  you  are  going  to  get  X  number 
of  dollars  back  in  a  research  account  which  comes  back  to  your  lab- 
oratory through  the  regular  budgeting  process, 

I  do  not  believe  in  slush  funds  hidden  away  at  the  various  lab- 
oratories, but  if  we  had  a  research  account  and  20  percent  of  that 
was  going  to  go  to  Oak  Ridge,  then  Oak  Ridge  would  have  an  in- 
centive to  market  their  products  and  have  a  return  on  those  prod- 
ucts because  then  they  would  pay  for  future  research. 

So  I  think  mechanisms  can  be  established  which  will  allow  our 
great  treasures,  as  Mr.  Moore  mentioned,  to  be  used  by  the  private 
sector  and  have  us  return  some  of  the  money  that  was  paid  for  by 
the  taxpayers. 

Eventually  I  see  the  day  when  research  funds  would  be  larger 
than  they  are  today,  not  paid  for  at  tsixpayers'  expense.  But  it 
takes  a  willingness  of  the  Department  and  the  people  who  have 
worked  with  the  Department  such  as  the  Auditor  General  and 
those  folks,  to  get  together  and  design  the  mechanism. 
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How  can  we  do  it  so  it  is  not  front-loaded  and  discourages  people 
from  coming  to  the  labs?  The  problem  with  Mr.  Rohrabacher's  ex- 
ample of  the  pharmaceutical  company  and  fixing  their  prices,  if  you 
did  that  once,  no  one  would  come  back. 

Who  wants  to  come  to  the  Federal  Government  to  have  their 
prices  fixed?  We  have  a  tremendous  capability  in  our  laboratories, 
and  we  can  share  them  with  people  who  want  to  bring  products 
from  let's  say  the  defense  side  out  into  the  public  sector.  We  have 
got  to  find  that  mechanism  and  do  it. 

So  let  me  ask  Mr.  Li  just  to  start  it.  You  had  some  ideas  for  flexi- 
bility. 

Would  it  scare  you  to  have  a  research  account  in  the  Department 
of  Energy,  and  the  more  money  that  Oak  Ridge  puts  in,  the  more 
they  would  get  back?  Would  that  bother  you? 

Mr.  Li.  Well,  I  need  to  explain  from  the  standpoint  that  I  can  see 
sopie  advantages  and  some  disadvantages  from  having  such  a  fund. 
Let  me  see  if  I  can  explain  it  from  this  perspective. 

Some  of  the  programs  that  are  under  recoupment  provisions 
right  now  are,  in  essence,  being  terminated  at  the  end  of  their 
phases.  Some  may  argue  that  if  you  send  the  money  back  from  the 
recoupment  provisions,  that  it  would  no  longer  go  to  a  program 
that  exists — for  example,  the  Clean  Coal  Technolog}'. 

So  that  would  be  an  issue. 

Another  issue  would  be  that  the  government,  in  deference  to  the 
Congress,  would  be  the  one  to  make  those  decisions  as  to  whether 
or  not  that  money  should  go  back  to  the  research  community,  or 
whether  or  not  there  are  other  priorities  throughout  the  govern- 
ment that  need  those  particular  funds. 

Mr.  Baker  of  California.  That  takes  away  the  incentive. 

Mr.  Li.  I  understand  that. 

Mr.  Baker  of  California.  And  this  President  and  the  last  Presi- 
dent both  had  gas  taxes  for  deficit  reduction.  I  mean,  all  you  have 
to  do  is  drive  in  D.C.  to  know  what  the  condition  of  the  road  is. 
You  do  not  have  user  fees  to  pay  off  a  deficit;  you  have  user  fees 
to  build  roads. 

So  there  was  no  incentive  for  anybody  to  go  out  and  really  work 
on  collecting  gas  taxes  if  it  does  not  come  back  to  the  product. 

I  do  not  think  we  can  support  the  government  on  research.  There 
would  be  no  incentive  for  anybody  to  cooperate  and  go  out  and 
market  products  and  do  the  things  they  have  to  do. 

Mr.  Ll.  I  was  going  to  provide  you  an  example  to  support  your 
position,  your  point.  We  recently  testified  on  fees  that  conces- 
sionaires get  from  land  management  agencies.  We  found  that  in 
the  cases  where  a  substantial  amount  of  those  fees  went  back  to 
the  agencies,  that  the  rate  of  return  was  actually  greater  than 
those  instances  where  they  did  not. 

So  I  understand  what  you  are  saying  in  terms  of  the  incentives. 
We  have  found  that  to  be  true. 

Mr.  Baker  of  California.  I  do  feel,  though,  that  the  Congress  or 
someone  has  to  maintain  control  over  the  budget  process.  So  I 
think  it  would  be  an  account  within  the  Department  of  Energy  that 
would  still  have  to  go  through  the  budget  process. 
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In  your  coal  example,  if  it  is  a  regular  function  and  we  have  set 
it  up  so  that  we  v/ould  get  recoupment  for  the  Clean  Coal  Program 
that  could  go  back,  also. 

I  do  not  think  there  is  anything  wrong  with  a  percentage  in  that 
account  going  back  to  the  program  where  it  came  from. 

Mr.  Lewis,  can  you  think  of  anything  wrong  with  having  incen- 
tives for  research? 

Mr.  Lewis.  None  whatsoever.  And  in  our  written  testimony  we 
expressed  a  concern  that  the  issue  of  fees  coming  back  in  would, 
unless  there  are  statutory  changes,  go  back  into  the  Treasury. 

We  were  not  sure  that  the  added  administrative  costs  of  DOE 
monitoring,  you  know,  for  in  some  cases  20  years,  a  small  business 
that  may  not  have  received  a  federal  dollar  but  did  participate  in 
a  CRADA,  that  that  would  increase  our  costs.  And  it  might  have 
a  return  to  the  Treasury  which  may  or  may  not  be  equal  or  greater 
to  our  costs  but  would  not  return  to  the  Department  or  a  mission 
function. 

So  we  saw  that  as  a  net  reduction  of  our  buying  power  as  an 
R&D  agency  based  upon  an  existing  statute. 

So  we  do  not  necessarily  object  in  theory  to  Congressional  im- 
provements. We  want  to  work  with  you  on  that.  We  do  point  out 
that  it  would  be  easier  if  we  had  the  type  of  change  that  you  pro- 
pose. 

There  also  I  think  needs  to  be  kind  of  a  compact  that  if  we  do 
get  funds  back,  that  they  somehow  are  not  then  decremented  on 
the  annual  appropriations  side. 

Or,  otherwise  you  take  away  the  incentive — ^you  know,  you  can't 
give  on  one  hand  and  take  away  on  the  other.  So  there  perhaps 
needs  to  be  some  sort  of  process  whereby  priorities  that  are  meri- 
torious, but  not  at  the  funding  level,  somehow  get  rewarded  or 
picked  from  this  additionally  rather  than  somehow  blending,  and 
we  still  get  X  number  of  dollars  in  total,  but  some  percent  of  it  is 
from  the  incentive  fund  that  somehow  then  does  not  add  to  our 
buying  power. 

Mr.  Baker  of  California.  I  understand. 

We  have  been  reducing  the  expenditure. 

One  last  question,  Mr.  Chairman.  I  know  my  time  is  up.  Mr. 
Friedman,  do  you  see  any  problem  with  offering  incentives  for  re- 
search? 

Mr.  Friedman,  Mr.  Baker,  we  have  not  specifically  looked  at  that 
from  an  audit  perspective,  but  I  will  tell  you  I  do  not  believe  we 
have  a  problem. 

Sometimes  in  the  Inspector  General  community  we  are  the  fairly 
traditional — we  are  traditionalists,  in  many  respects.  I  think  there 
are  a  number  of  issues  which  would  have  to  be  resolved,  some  of 
which  would  be  discussed  by  the  prior  speakers,  before  we  could 
endorse  it  specitically,  but  I  see  no  fundamental  problem  with  it. 

Mr.  Baker  of  California.  And  there  is  nothing  wrong  with 
backloading  it  if  a  product  becomes  marketable — we  get  a  licensing 
commission  or  a  fee? 

Mr.  Friedmat^j.  No.  As  a  matter  of  fact,  the  whole  principal  be- 
hind the  recoupment  in  the  Clean  Coal  Technology  Program  is 
based  on  successful  commercialization,  which  implies  and  one  could 
infer  means  once  sales  have  been  made. 
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So  I  have  no  problem  with  that. 

Mr.  Baker  of  California.  My  hesitation  with  front-loaded  fees  is 
you  discourage  research.  If  somebody  wants  to  have  a  whiz-bang 
machine  that  will  cure  cataracts  in  the  eyes  using  LASER  tech- 
nology, we  want  them  to  come  in  and  try. 

If  it  fails,  society  is  not  better  off,  and  no  one  is  better  off,  but 
at  least  we  have  tried.  And  if  we  charge  fees  to  everybody  that 
comes  in,  a  static — and  I  think  it  was  Mr.  Li  that  mentioned  the 
flexibility  aspect — if  we  charge  everybody  50  percent,  by  God  they 
are  coming  in  here  and  using  our  facilities  and  we  want  X  number 
of  bucks,  we  will  discourage  research  that  can  lead  to  great  break- 
throughs in  medicine. 

So  I  am  trying  to  put  the  flexibility  in  here,  and  at  the  same  time 
give  incentives  so  that  that  laboratory  A  will  go  out  and  actually 
hustle  people.  I  can  see  business  parks  being  set  up  around  labora- 
tories where  high-tech  firms  would  come  in  to  use,  in  the  case  of 
Livermore,  laser  facilities. 

So  that  is  what  I  am  getting  at,  the  incentive  to  market  these. 

Mr.  ROHRABACHER.  The  devil  absolutely  could  be  in  the  details. 
In  your  testimony  you  mentioned  about  the  exclusion  of  certain 
areas  that  we  did  not  have  to  count  towards  reimbursement 

Mr.  Friedman.  Right. 

Mr.  Rohrabacher.  And  that  in  itself  made  a  mockery  of  the 
whole  concept  and  did  not  make  it  a  profitable  venture,  and  prob- 
ably took  it  into  the  area  that  Mr.  Lewis  was  talking  about  that 
it  became  so  complicated  it  was  not  even  profitable  to  do  after  so 
much  of  that  complication. 

Mr.  Foley,  would  you  like  to  proceed? 

Mr.  Foley.  Thank  you,  Mr.  Chairman. 

These  questions  are  for  the  Inspector  General.  We  talked  last 
week  about  the  Advanced  Lighwater  Reactor,  and  we  tried  to  elimi- 
nate its  funding  on  the  Floor.  We  were  successful  the  year  before 
in  eliminating  the  Gas  Turbine  Reactor. 

But  during  those  discussions  in  the  debate,  there  were  a  number 
of  issues  raised  regarding  the  contracts  that  were  negotiated. 

I  understand  the  terms  of  the  Cooperative  Agreement  between 
DOE  and  the  Advanced  Reactor  Corporation.  DOE  is  entitled  to  re- 
cover program  costs  from  the  royalties  of  Advanced  Lighwater  Re- 
actors sold  even  if  the  program  is  terminated  ahead  of  schedule. 

In  fact,  I  understand  language  from  the  contract  to  specifically 
read: 

"If  the  Cooperative  Agreement  is  terminated,  this  recoupment 
agreement  shall  become  effective  on  the  date  the  Cooperative 
Agreement  is  terminated." 

My  question  is:  Based  on  your  knowledge  of  the  Cooperative 
Agreement,  is  this  an  accurate  perception? 

Also,  I  would  like  to  have  provided  for  the  Subcommittee  and  my 
office  details  and  the  language  supporting  it  on  the  document. 

Are  you  prepared  to  answer  that? 

Mr.  Friedman.  Mr.  Foley,  regretfully  I  am  not  prepared  to  an- 
swer it.  I  am  not  sure  I  have  those  details,  but  we  will  scour  our 
records  and  if  we  have  anything  that  can  be  helpful,  we  will  submit 
it  to  you. 
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Mr.  Foley.  Okay.  Secondly,  the  Cooperative  Agreement  between 
Advanced  Reactor  Corporation  and  the  DOE  reportedly  contains 
several  loopholes  that  ultimately  may  jeopardize  any  recoupment  of 
cost. 

Specifically  there  are  limitations  as  to  when  royalties  can  be  col- 
lected and  which  utilities  are  exempt  from  paying  them. 

Worse  still,  there  is  a  clause  allowing  the  Secretary  of  Energy  at 
her  discretion  to  waive  all  recoupment  costs  to  protect  the  economic 
competitiveness  of  the  reactor  vendors. 

So  as  I  understand  the  agreement,  there  are  no  guarantees  that 
taxpayers  will  ever  recover  a  single  dollar. 

Are  these  clauses,  in  fact,  in  the  agreement?  And  is  my  impres- 
sion accurate? 

Mr.  Friedman.  Well  I  can  speak  in  generic  terms,  Mr.  Foley.  I 
cannot  give  you  the  specific  details  of  that  Agreement.  I  do  not 
have  them  on  instant  recall. 

Essentially  you  are  raising  issues  which  confirm  the  issues 
raised  in  our  report,  which  says  there  are  enough  exemptions  built 
into  these  Agreements  both  in  terms  of  the  overall  model  and  the 
specific  agreements  to  effectively  make  it  almost  virtually  impos- 
sible for  the  Department  and  the  taxpayers  to  recoupment  their  in- 
vestment in  these  projects. 

Mr.  Foley.  Okay.  One  of  the  things  I  am  going  to  want  to  pur- 
sue— and  I  hope  we  can  have  some  assistance  on — is  the  fact  that 
all  these  contracts  give  tremendous  penalties  to  the  government  for 
cancellation. 

They  all  speak  to  "termination  costs,"  "termination  agreements." 
On  the  Floor  I  was  told,  "Oh,  if  we  stop  this  project  we  are  commit- 
ting $44  million  this  year;  but  if  we  stop,  it  will  be  like  $80  million 
because  we  will  have  to  pay  all  these  cancellations." 

Then  all  this  conversation  comes  up  about  look  at  all  the  money 
we  are  going  to  make  when  we  start  selling  reactors. 

One  of  the  Members  said,  "Boy,  we  just  got  $3  million  for  selling 
a  reactor  in  China  or  somewhere." 

Well,  I  look  at  our  costs  to  date.  We  have  spent,  the  Federal  Gov- 
ernment, $398  million  on  reactor  science.  So  at  that  rate,  I  am 
going  to  have  to  sell  120  reactors  around  the  world  to  even  recoup 
my  investment.  So  it  sounds  like  it  is  a  bad  deal  for  the  taxpayers. 

But  what  I  resent  more  is  the  fact  that  we  have  these 
recoupment  opportunities  that  we  talk  about  so  grandly  when  we 
start  these  missions — oh,  look  at  all  the  money  the  Federal  Govern- 
ment can  make.  Yet,  the  loopholes  are  consistent  throughout  them, 
obviating  any  type  of  real,  solid  Agreement. 

However,  if  we  choose  that  we  went  down  a  blind  alley  with 
these  people  and  want  to  terminate  the  Agreement,  forget  the  tax- 
payers. We  are  going  to  write  checks  till  we  are  in  red  ink,  and 
that  to  me  is  the  inconsistencies. 

Because  in  the  private  sector  in  real  estate  transactions,  if  I  err 
or  do  wrong,  I  will  be  held  accountable.  If  I  fail  to  close,  there  will 
be  a  lawsuit  on  that  failure  to  close  the  transaction  if  I  do  not  have 
proper  reasoning. 

But  at  the  same  time,  I  have  opportunities  from  my  side.  It  is 
a  dual-edged  sword.  You  have  balance  in  the  contracts.  It  seems 
like  the  Federal  Government  and  all  agencies  is  the  sucker. 
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We  sign  these  Agreements.  We  give  away  all  the  rights,  titles, 
and  future  benefits,  future  income  streams,  future  opportunities  in 
the  name  of  science,  but  we  all  get  run  over  by  the  bulldozer  when 
we  try  and  stop  it  when  we  find  out  we  have  failed,  or  gone  in  the 
wrong  direction,  or  nobody  is  buying  these  advanced  lightwater  re- 
actors. 

The  thing  that  kills  me  is,  they  were  telling  me  I  had  to  spend 
these  millions  of  dollars  to  Westinghouse  and  General  Electric,  and 
their  own  executive  says  we  are  not  going  to  build  any. 

They  are  not  competitive. 

They  are  not  practical. 

We  are  not  going  to  do  them. 

Yet,  now  we  are  saying  it  is  for  jobs  because  we  are  going  to  help 
Taiwan,  China,  build  reactors?  So  I  guess  my  statement  today  is 
clearly  that  I  need  the  Inspector  General's  office  and  others  to  start 
looking  at  contract  law,  to  look  at  where  the  Government  gets  itself 
involved  in  these  Agreements  so  we  can  stop  looking  like  the  suck- 
ers that  just  rolled  into  town  on  a  wagon. 

The  Federal  Government  should  now  start  acting  like  a  business 
corporation  that  we  are,  obligating  our  resources,  tax  dollars,  to 
things  that  are  probably  way  over  our  head,  and  these  large  cor- 
porations that  have  multi-million  dollar  payrolls  to  have  lawyers  on 
staff  constantly  to  negotiate  agreements  are  taking  us  for  a  ride. 

This  is  the  Bonfire  of  the  Vanity,  Part  2,  and  I  just  hope  we  can 
all  work  on  trying  to  stress  the  need  for  balance  in  contracts. 

I  yield  back. 

Mr.  ROHRABACHER.  This  just  reminds  me  of  another  story,  but  I 
think  I  will  hold  off  on  my  story  until  later  on. 

[Laughter.] 

Mr.  ROHRABACHER.  Mr.  Olver,  you  may  proceed. 

Mr.  Olver.  What  was  the  story? 

[Laughter.] 

Mr.  Olver.  Thank  you,  Mr.  Chairman. 

I  have  come  in  a  bit  late  and  therefore  have  missed  hearing  the 
individual  testimony  by  the  panelists.  I  wonder,  Mr.  Henson,  if  I 
could  ask  you: 

You  are  now  involved  in  the  forestry  and  paper  business  as  CEO 
of  a  trade  association,  I  guess.  It  was  in  a  previous  life  that  you 
dealt  as  Deputy  Secretary  of  Energy. 

In  your  present  life,  do  you  have  within  the  Forest  and  Paper  As- 
sociation programs  that  are  involved  with  the  Department  of  En- 
ergy in  any  of  these  areas  of  either  basic  or  applied  research  that 
would  be  directly  related  to  the  DOE's  programs? 

Mr.  Moore.  Congressman,  there  was  one  that  was  announced 
and  set  up  before  my  coming  to  this  organization  called  "The  Agen- 
da 20/20  Program."  It  is  still  being  fleshed  out,  but  it  was  signed 
between  executives  of  my  industry  and  the  current  Secretary  of  En- 
ergy. 

That  program  is,  as  I  say,  still  being  fleshed  out.  No  money  has 
been  spent  yet,  but  it  does  envision  cost-sharing.  It  does  envision, 
I  would  hope,  recoupment.  And  it  envisions  things  such  as  new  en- 
vironmental technologies  in  the  operation  of  paper  mills  and  things 
of  that  nature. 
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Mr.  Olver.  And  which  one  of  the  categories  of  the  Department's 
programs  would  that  be  in?  Would  that  be  in  renewable  energy?  Or 
environmental  management?  Or  what? 

I  am  trying  to  relate  what  is  going  on  here  a  little  bit  to  the  re- 
port from  the  GAO  that  Mr.  Li  has  been  involved  in.  But  that  is 
not  up  and  going  yet? 

Mr.  Moore.  It  is  not  up  and  going  in  terms  of  money  being  spent 
yet.  They  are  still  fleshing  out 

Mr.  Olver.  What  was  the  anticipation  of  money  involved  there? 

Mr.  Moore.  There  is  some.  I  think  the  Department  of  Energy 
does  intend  to  spend  some  money  on  this  program.  Certainly  pri- 
vate industry  does,  with  or  without  the  Department. 

Mr.  Olver.  Clearly  applied.  Clearly  applied  in  nature? 

Mr.  Moore.  I  am  not  sure  of  that.  I  don't  think  anybody  knows 
yet.  They  have  not  really  specified  what  the  level  of  research  is 
going  to  be  and  the  kind  of  research. 

Mr.  Olver.  Would  you  see  that  I  get  some  information,  not  a  lot, 
but  some  executive  summary  level  information  about  that,  at  least, 
program?  I  would  like  to  see  how  it  fits  into  what  the  Department 
is  doing — ^because  it  sounds  as  if  it  would  be  under  some  stress, 
under  some  risk,  at  risk  in  the  policy  movements  going  on  now, 
would  be  my  guess. 

Mr.  Moore.  If  it  is,  so  be  it. 

Mr.  Olver.  Okay.  Well,  fine.  I  would  like  to  know  what  it  is.  If 
you  knew  more  about  it,  I  would  be  asking  you  how  serious  the  loss 
of  it  is,  but  your  comment  of  "so  be  it"  suggests  that  at  least  you 
do  not  think  it  would  be  a  terrible  loss. 

Let  me  go  over  to  Mr.  Henson  for  just  a  moment — excuse  me,  to 
Mr.  Li  for  a  moment.  I  have  been  tr3dng  to  follow  through  the  pro- 
grams that  you  looked  at  in  your  study. 

Clearly  the  ones  involving  Clean  Coal,  I  can  find  those.  It  would 
appear  they  are  part  of  a  group  of  items  in  the  coal  and  special  fos- 
sil energy,  I  guess,  in  the  fossil  energy  program. 

Mr.  Ll  Yes,  sir. 

Mr.  Olver.  It  is  in  that  Clean  Coal  group  that  you  indicate  that 
90  percent  of  the  possible  money  returned  could  come — I  think  I 
am  reading  this  correctly,  that  the  total  amount  that  has  come 
back  thus  far  is  $377,000  from  a  total  expenditure — it  is  hard  for 
me  to  tell  how  much  has  actually  been  spent  and  how  much  is 
planned  to  be  spent;  how  much  has  been  spent  thus  far 

Mr.  Ll  That  is  fair. 

Mr.  Olver.  But  of  the  planned  to  be  expended  of  something  like 
$5.5  billion  in  the  coal  programs,  that  $377,000  has  come  back  so 
far. 

How  much  as  been  spent  thus  far? 

Mr.  Ll  Okay.  Let  me  see  if  I  can  clear  up  the  numbers.  The  total 
amount  of  the  Clean  Coal  Technology  Program  itself,  right  now, 
that  they  have  planned  is  about  $2.2  billion. 

When  we  talk  about  the  $377,000,  and  in  my  statement  today  it 
is  $379,000  because  after  the  report  was  issued  we  got  some  up- 
dates of  some  numbers,  an  extra  $2,000  came  back. 

But  that  $377,000  relates  to  $36.2  million  worth  of  projects. 

Mr.  Olver.  Yes,  but  there  must  be  many  other  projects  that  have 
already  been  expended.  It  is  only  on  the  $36.2  million  that  that 
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amount  has  come  back  out  of  what  would  be,  over  time,  an  expecta- 
tion of  $2  billion  to  be  subject  to  recoupment. 

Mr.  Li.  In  our  study,  we  did  not — in  working  with  DOE,  we  did 
not  identify  the  exact  amount  that  has  been  spent  to  date.  What 
we  tried  to  relate  was  how  much  has  come  in,  and  what  does  that 
relate  to  in  terms  of  the  projects? 

As  I  was  saying,  the  $377,000  relates  to  the  $36.2  million. 

Mr.  Olver.  Okay.  I  think  what  is  happening  here  is  that  I  can- 
not work  through  these  numbers  as  fast  as  I  need  to  and  keep 
them  sorted. 

Mr.  Friedman.  I  can  provide  you  some  information,  Mr.  Olver. 
The  Congress  has  appropriated  about  $2.5  billion  for  this  program. 
$1.1  billion  is  the  actual  expenditure  to  date.  That  is  the  latest 
number  we  have. 

Mr.  Olver.  In  contracts  on  the  coal  and  special  technology  side? 

Mr.  Friedman.  $1.1  billion  on  the  Clean  Coal  Technology  Pro- 
gram in  its  entirety.  That  is  the  best  information  I  have. 

Mr.  Olver.  Okay,  well,  I  may  be — In  your  study,  Mr.  Li,  you 
have  looked  at  four  offices  within  the  Department 

Mr.  Ll.  That  is  correct. 

Mr.  Olver.  And  then  separate  programs  within  those  offices. 

Mr.  Li.  Yes,  sir. 

Mr.  Olver,  Now  in  the  case  of  the  nuclear  energy  one,  the  Ad- 
vanced Lighwater  Reactor  is  the  whole  program.  In  all  the  others, 
I  think  there  are  a  variety  of  programs? 

Mr.  Ll.  That  is  correct. 

Mr.  Olver.  Are  the  programs  in  each  of  the  different  offices? 
Where  would  the  Metals  Initiative  be?  Which  one  of  the  offices 
would  the  Metals  Initiative  be  a  part  of? 

Mr.  Ll.  The  Metals  Initiative  is  in  the  Energy  Efficiency  and  Re- 
newable Energy. 

Mr.  Olver.  In  Energy  Efficiency. 

Then  where  would  the  Electric  Vehicle  Advanced  Battery  Devel- 
opment be? 

Mr.  Ll.  That  is  also  in  the  same  one. 

Mr.  Olver.  In  the  Energy  Efficiency. 

Mr.  Ll.  That  is  correct. 

Mr.  Olver.  So  that  would  mean,  then,  that  you  have  not  looked 
at  anything  in  the  environmental  management  area?  That  is  not 
one  in  which  you 

Mr.  Ll.  That  was  one  of  the  offices  we  looked  at 

Mr.  Olver.  But  you  did  not  look  at  any  specific  program  within 
it? 

Mr.  Ll.  Currently  they  do  not  have  any  that  relate  to 
recoupment. 

Mr.  Olver.  Okay.  On  the  ALWR,  how  much  have  we  recouped 
there  of  the  expenditure  that  has  been  made? 

Mr.  Ll.  Zero. 

Mr.  Olver.  Nothing  has  been  recouped  there. 

Mr.  Li.  That  is  correct. 

Mr.  Rohrabacher.  The  gentleman  will  have  to  wind  it  up. 

Mr.  Olver.  Fine.  Thank  you. 

Mr.  Rohrabacher.  Mr.  McHale? 

Mr.  McHale.  Thank  you,  Mr.  Chairman. 
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My  questions  will  relate  also  to  Clean  Coal  technology  and  for 
the  most  part  they  will  be  addressed  to  Mr.  Moore,  although  I  in- 
vite a  response  from  any  other  witness  who  would  like  to  make  a 
comment. 

I  have  a  major  international  corporation  in  my  District  that  has 
actively  participated  in  Clean  Coal  technology,  so  my  interest  is  pa- 
rochial as  well  as  broad  based  in  terms  of  public  policy. 

The  questions,  Mr.  Moore,  really  fall  into  two  categories.  The 
first  category  has  to  do  with  the  general  concept  of  recoupment  and 
how  that  is  received  by  the  private  sector. 

To  what  extent,  if  at  all,  does  the  initiation  of  a  recoupment  pol- 
icy serve  as  a  disincentive  for  private  corporations  to  participate  in 
these  kinds  of  programs? 

That  is  kind  of  a  broad  brush  question.  It  is  specifically  in  the 
context  of  Clean  Coal  technology,  but  it  has  come  up  previously  in 
other  discussions  involving  R&D  going  far  beyond  Clean  Coal  tech- 
nology. 

The  second  question  is  more  specific. 

On  page  3  of  your  testimony  your  indicate,  and  I  quote: 

"My  further  investigation  of  the  broader  issue  of  taxpayer  return 
on  R&D  investment  exposed  what  I  considered  a  casual  treatment 
of  statutory  provisions  for  recoupment  of  Federal  investment  in  the 
Clean  Coal  Technology  Program." 

I  have  read  your  testimony,  and  I  have  scanned  the  GAO  report, 
and  I  would  appreciate  it  if  you  could  flesh  out  in  greater  detail 
what  you  mean  by  "casual  treatment  of  statutory  provisions  for 
recoupment"  and  whose  "casual  treatment"  was  it? 

Are  we  talking  about  employees  of  the  Federal  Government  who 
did  not  accept  that  statutory  responsibility  as  seriously  as  they 
might? 

Or  was  it  a  casual  treatment  in  the  private  sector  in  terms  of 
obedience  to  the  law? 

Mr.  Moore.  Congressman,  on  the  first  question  of  is  it  a  dis- 
incentive, if  you  talk  to  the  people  who  administer  the  programs  at 
DOE,  if  you  talk  to  the  private  sector,  who  want  to  participate  in 
the  program,  they  both  will  tell  you  it  is  a  disincentive.  At  least 
that  was  what  I  ran  into  when  I  was  overseeing  the  programs. 

Mr.  McHale.  How  serious  are  the  disincentives? 

Mr.  Moore.  I  do  not  think  it  was  serious  at  all. 

It  was  serious,  in  this  sense,  that  as  long  as  you  do  not  have  a 
standard  operating  procedure,  as  long  as  you  do  not  know  how  to 
do  this  quickly  and  efficiently  like  a  businessman  normally  does 
business,  he  thinks  doing  business  with  the  government  is  going  to 
cause  him  to  drag  out  for  years  under  the  contracts,  and  therefore 
they  could  be  a  disincentive  and  a  real  one  if  the  government  does 
not  do  its  work  expeditiously  in  a  more  businesslike  manner. 

If  you  do  it  right  like  the  private  sector  does  it,  it  is  not  a  dis- 
incentive to  somebody  who  genuinely  is  willing  to  not  get  some- 
thing for  nothing,  and  to  pay  back  the  government  the  money  that 
it  gets  when  it  makes  their  program  commercial  and  makes  money 
on  it. 

Mr.  McHale.  Assuming  you  do  it  right.  Let's  say  we  reform  the 
system  and  we  do  it  right,  can  we  overcome  the  perception  problem 
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within  the  private  sector;  that  there  is  a  continuing  difficulty  that 
the  disincentive  will  disappear  along  with  better  practices? 

Mr.  Moore.  In  time,  you  can.  It  will  take  time.  Businessmen  are 
very  suspicious  of  doing  business  with  the  government.  They  are 
very  suspicious  of  the  red  tape  and  all  the  time  it  takes. 

So  you  are  changing  culture  both  within  the  Department  of  En- 
ergy to  really  do  this  right,  and  within  the  business  community  to 
want  to  do  business  with  the  Federal  Government. 

Mr.  McHale.  Well,  that  is  my  worry,  that  we  will  chase  away 
exactly  the  folks  that  we  want  to  bring  into  the  system  in  the  pri- 
vate sector  for  fear  on  their  part  that  we  have  not  gotten  our  act 
together,  and  that  they  may  not  recognize  the  improvements  and 
efficiencies  that  we  hope  to  achieve. 

Really,  there  are  two  steps  here.  One,  you  have  got  to  get  it 
right. 

And,  two,  you  have  to  convince  the  private  sector  that  you  have 
it  right  so  that  they  are  willing  to  participate. 

If  you  fail  at  either  level,  you  end  up  I  think  having  failed  to 
achieve  the  goal  of  an  active  partnership  and  active  participation 
between  the  public  and  private  sectors. 

Mr.  Moore.  Congressman,  I  agree  with  you,  but  I  do  not  think 
failure  is  an  option. 

Mr.  McHale.  Okay. 

Mr.  Moore.  I  think  this  can  be  done,  and  will  be  done  if  this 
Committee  and  other  enlightened  people  in  the  Department  con- 
tinue to  press  forward  to  make  it  work. 

Mr.  McHale.  My  second  and  final  question,  the  one  I  stated  ear- 
lier with  regard  to  the  casual  treatment.  What  really  did  you  mean 
by  that? 

Mr.  Moore.  The  comment  was  meant  towards  the  people  who 
ran  the  program  within  the  Department  of  Energy,  not  towards  the 
business. 

Well,  it  was  a  three-part  comment. 

The  Appropriations  Committee  did  not  particularly  want  to  see 
us  get  tough  on  that.  They  called  me.  I  had  calls  from  Members  of 
the  Appropriations  Committee.  What  are  you  doing  tightening  up 
on  this  recoupment,  or  cost  sharing  on  clean  coal  technology? 

You  are  going  to  run  people  off. 

That  sort  of  thing. 

We  also  had  the  problem  with  the  administrators  within  DOE 
being  casual,  m.eaning  they  had  not  really  had  any  teeth  in  it  be- 
fore and  sort  of  got  along  without  doing  it,  and  were  really  pri- 
marily interested  in  getting  the  money  out  into  the  hands  of  people 
who  were  going  to  develop  clean  coal  technology. 

That  was  their  priority,  not  getting  the  money  back.  So  they 
looked  at  this  as  being  something  that  they  would  just  give  a  slight 
brush  of  attention  to  and  were  casual  about  it. 

The  people  receiving  the  money  had  never  really  been  pressed  in 
prior  rounds  to  have  to  reallj'  get  tough  on  paying  it  back,  and  so 
they  were  casual,  too. 

But  I  would  say  what  I  really  meant  there  by  that  comment  was 
the  administrators  within  DOE. 

Mr.  McHale.  In  short,  to  the  extent  that  there  was  irresponsibil- 
ity, it  was  primarily  in  the  public  not  the  private  sector? 
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Mr.  Moore.  I  would  not  go  so  far  as  to  say  it  was  irresponsibil- 
ity, because  nobody  really  explained  to  them,  we  are  serious  about 
getting  this  done. 

We  did,  and  they  got  serious,  and  I  think  Mr.  Li  is  indicating 
that  is  where  the  $400,000  has  come  from.  When  we  began  to  tight 
up,  the  staff  carried  through. 

The  Department  of  Energy,  the  private  sector  signed  on,  the  Con- 
gress groused  but  willingly  let  us  go  forward,  and  it  got  done. 

Mr.  McHale.  Thank  you,  Mr.  Chairman. 

Mr.  ROHRABACHER.  I  would  like  to  thank  this  panel  of  witnesses. 

Yes,  Mr.  Baker. 

Mr.  Baker  of  California.  I  would  like  to  ask  one  follow-up  ques- 
tion, to  reassure  Mr.  McHale. 

If  we  had  a  research  account  where  the  laboratories  participated, 
there  would  be  an  incentive  for  them  to  get  out  and  hustle  the  cli- 
ents. 

There  would  also  be  an  incentive  for  the  CRADA  process  to  be 
sped  up.  Part  of  the  problem  was  they  would  wait  a  year  to  get 
their  approval  through  the  Department  and  back  out  again. 

My  question  is  to  the  much-maligned  lightwater  reactor.  If  we 
had  an  incentive  licensing  program,  and  Westinghouse  and  the  gov- 
ernment wanted  to  continue  research  in  lightwater,  and  then  Tai- 
wan wanted  to  buy  one  because  politically  you  could  not  put  a  nu- 
clear reactor  in  America  but  Taiwan  would  want  one,  and  we  had 
a  licensing  agreement,  what  would  be  wrong  with  our  selling  the 
plant  to  them  and  having  them  make  clean  fuel,  and  then  us  re- 
couping our  plans? 

Mr.  Li,  can  you  think  of  anj^hing  wrong  with  that,  if  other  peo- 
ple were  still  chasing  this  technology? 

Mr.  Ll.  No,  I  do  not.  The  Clean  Coal  Technology  Program  is  the 
only  one  that  actually  took  out  the  foreign  sales  requirement.  All 
the  other  programs  that  are  in  recoupment  right  now  still  allow  the 
foreign  sales  to  be  included. 

So  in  this  particular  case,  while  the  money  has  not  come  back 
yet,  if  indeed  the  sale  does  go  through  to  Taiwan,  I  would  expect 
some  of  the  proceeds  to  come  back  in  terms  of  the  recoupment  re- 
quirements. 

Mr.  Baker  of  California.  So  just  because  we  have  a  mechanism 
that  would  cover  proceeds  does  not  mean  we  would  alter  our  ap- 
proval process  for  projects? 

I  mean,  the  people  would  be  less  likely  to  chase  bad  projects 
rather  than  more  likely. 

Thank  you,  Mr.  Chairman. 

Mr.  ROHRABACHER.  All  right.  I  want  to  thank  this  panel.  I  would 
again  just  note  that  we  are  examining  this  issue  today  to  try  to 
move  forward  with  some  legislation  that  will  deal  with  this  issue. 

Mr.  Moore  has  tried  to  deal  with  it  before,  and  I  have  had  some 
skepticism  already  from  some  senior  members,  but  we  are  going  to 
try  to  do  what  is  right  around  here  and  maybe  we  will  get  some- 
thing done. 

I  will  tell  you  one  thing.  If  you  are  deterred  from  trying,  you  cer- 
tainly will  not  get  anything  done.  So  we  are  going  to  move  forward 
on  this  and  thank  you  very  much  for  your  contribution  today. 

We  will  be  calling  on  you  for  advice  in  the  future. 
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[First  panel  excused.] 

Mr.  ROHRABACHER.  We  have  a  second  panel. 

As  the  second  panel  is  being  seated,  I  would  like  to  note  that  Mr, 
Richard  Wilkey,  the  President  of  Fisher-Barton,  Incorporated, 
agreed  to  testify  today  on  his  technology  partnership  project  with 
Sandia  Labs,  but  urgent  business  made  it  impossible  for  him  to  be 
at  this  hearing. 

Without  objection,  his  written  testimony  will  be  submitted  for  the 
record. 

So  we  have  three  witnesses  for  the  second  panel. 

Our  second  panel  consists  of  those  on  the  front  line  of  technology 
partnerships  at  our  National  Labs.  Dr.  Daniel  Hartley,  Vice  Presi- 
dent for  Technology  and  Development  at  Sandia;  and  we  have  a 
special  word  that  Mr.  Baker  would  like  to  throw  in. 

Mr.  Baker  of  California.  I  would  like  to  take  this  moment  to  in- 
troduce Dr.  Ron  Cochran  who  has  worked  with  the  Department  of 
Energy  within  the  Department,  and  then  out  in  the  field  at  the  lab- 
oratories. 

When  I  was  first  selected,  it  was  Ron's  cumbersome  job  to  break 
me  in  and  to  train  me  and  teach  this  nonscientific  brain  a  little  bit 
about  what  is  going  on  at  the  laboratories. 

I  want  to  publicly  commend  him  for  the  fine  way  that  he  works 
the  Lab  as  executive  officer.  We  have  even  changed  the  officer  at 
the  Lab  since  he  has  been  there,  and  things  are  running  very 
smoothly. 

They  have  also  gone  through  downsizing  several  times,  and  that 
is  a  very  pleasant  procedure  in  an  area  that  used  to  grow 
unrelentlessly. 

So  the  last  several  years  have  not  been  as  pleasant  at  the  Lab 
as  they  might  have  been,  and  Ron  has  done  a  tremendous  job  and 
I  want  to  publicly  appreciate  his  bringing  me  on  board. 

Mr.  ROHRABACHER.  Congressman  Baker  is  as  aggressive  a  Con- 
gressman in  support  of  your  Lab  as  any  Congressman  I  have  seen 
in  support  of  any  project  in  his  District.  So  you  have  got  an  asset 
there,  as  well. 

Mr.  Baker  of  California.  I  want  to  also  thank  the  Subcommittee 
Chair  for  coming  out  and  viewing  the  Lab.  We  had  a  tremendous 
hearing  with  Mr,  Rohrabacher  and  Mr,  Walker 

Mr,  ROHRABACHER,  It  shows  you  how  aggressive  he  is, 

[Laughter,] 

Mr,  Baker  of  California,  He  does  not  do  plant  tours  in  his  own 
District,  so  why  would  he  do  one  in  mine;  but  thank  you  very 
much,  Mr.  Chairman. 

Mr.  ROHRABACHER.  Okay. 

And,  Dr.  Charles  Gay  serves  as  Director  of  the  National  Renew- 
able Energy  Laboratory. 

First  of  all,  Dr.  Bartley — Hartley,  Pardon  me, 

STATEMENT  OF  DR.  DANIEL  HARTLEY,  VICE  PRESIDENT  FOR 
LABORATORY  DEVELOPMENT,  SANDIA  NATIONAL  LABORA- 
TORY 

Dr.  Hartley.  Thank  you,  Mr.  Rohrabacher,  Mr.  Baker.  It  has 
been  a  pleasure  for  me  to  serve  28  years  of  my  career  working  in 
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a  National  Laboratory.  Virtually  all  of  that  28  years  was  involved 
in  energy  and  environmental  areas. 

I  think  I  have  lived  through  every  possible  version  of  a  coopera- 
tive agreement  with  industry  or  universities  that  you  could  dream 
up. 

It  has  been  a  very  fulfilling  experience 

Mr.  ROHRABACHER.  We  will  see  if  we  can  find  a  new  one  for  you. 

Dr.  Hartley.  Yes,  I  think  you  probably  will  come  up  with  a  few 
new  ones. 

[Laughter.] 

Dr.  Hartley.  Currently  my  job  at  Sandia  is  to  look  at  our  future, 
and  our  future  is  a  difficult  one  as  you  know.  The  key  to  that  suc- 
cess in  the  future  is  partnerships. 

Partnerships  I  believe  require  incentives.  I  want  to  discuss  and 
encourage  thought  about  that. 

I  also  want  to  add  that  we  still  have  a  job  to  do.  The  work  of 
the  Labs  is  not  done  by  any  means.  We  want  to  do  our  mission  ef- 
fectively. We  are  not  interested  in  just  doing  a  whole  collection  of 
odd  jobs.  We  have  a  critical  and  important  mission  to  accomplish, 
and  we  want  to  do  that,  and  we  want  partners  to  help  others 
achieve  that. 

The  outline  of  this  meeting  discussed  a  number  of  possible  ways 
of  saving  money  for  the  Labs,  saving  money  for  the  government, 
and  many  of  those  are  useful.  But  I  do  want  to  add  the  macro  eco- 
nomic aspect  of  this  because  we  tend  to  forget  it  sometimes,  and 
yet  that  adds  a  much  more  substantial  return  to  the  government 
and  to  the  taxpayer  than  we  can  ever  achieve  through  licensing 
and  recoupment.  And  I  will  add  a  little  bit  to  that. 

I  do  believe  that  it  would  be  counterproductive  to  institute  any 
sort  of  across-the-board  repayment  policy  that  would  discourage 
companies  from  working  with  the  Labs. 

We  need  a  level  playing  field  for  our  U.S.  industry  to  work  in 
their  global  businesses.  On  the  other  hand,  I  believe  there  are 
areas  where  it  is  appropriate  to  recoup  costs.  In  my  opinion,  that 
is  in  the  developmental  or  demonstration  area  where  the  govern- 
ment is  investing  money  to  reduce  risk  for  industry  where  the  tech- 
nology has  already  been  decided  upon  and  recouping  there  is  ap- 
propriate. 

Clean  coal  technology,  I  think,  is  an  example  of  that. 

But  where  it  becomes  the  application  or  development  of  new 
technology  where  many  share  in  the  results,  the  issue  of 
recoupment  is  a  different  one,  and  perhaps  licensing  is  the  most 
businesslike  way  to  achieve  that. 

Cost-sharing  has  been  very  successful  for  us  for  many  years.  It 
is  important  because  generally  the  projects  are  of  interest  to  both 
the  government  and  industry. 

Secondly,  the  work  has  been  very  generic.  And  finally,  the  gov- 
ernment has  achieved  substantial  benefit — and  I  will  give  you  a 
couple  of  examples. 

I  do  want  to  say  a  couple  of  words  about  CRADAs,  as  well.  They 
have  been  very  useful  for  us.  In  fact,  I  think  CRADAs  have  been 
the  cause  of  a  cultural  change  in  America. 

In  my  years  in  the  laboratory,  we  have  had  Japanese  visitors, 
European  visitors  for  decades,  and  it  was  not  until  the  CRADA 
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business  began  that  we  started  getting  a  flood  of  industry  visitors 
from  the  U.S. 

We  have  nearly  250  CRADAs.  They  are  all  with  U.S.  industry. 
We  are  now  working  heavily  with  U.S.  industry,  and  much  less  so 
with  foreign  industry.  I  think  that  is  just  the  way  it  ought  to  be. 

We  do  CRADAs  with  big  businesses  and  small  businesses,  and 
most  of  those  CRADAs  have  led  to  licensing  agreements  on  tech- 
nology which  have  resulted  in  return  to  the  Labs  and  return  to  the 
government. 

We  have  a  goal  at  Sandia  of  significantly  increasing  our  licensing 
and  intellectual  property  returns.  This  year  we  expect  to  get 
$800,000,  which  by  the  way  compared  to  the  recoupment  for  the 
clean  coal  technology  is  about  twice — and  this  is  just  based  on  our 
licensing  programs  at  one  laboratory. 

We  expect  that  to  double  next  year,  and  double  the  year  after 
that.  But  we  expect  it  to  top  out  at  around  $50-  or  $60  million. 
That  is  a  significant  amount  of  money,  but  it  is  a  very  small  part 
of  a  $1  billion  laboratory.  It  will  never  be  a  major  source  of  income 
to  us. 

I  think  you  need  to  keep  it  in  that  perspective. 

However,  I  really  believe  the  major  return  is  macro  economic.  If 
you  consider  that  that  royalty  income  reflects  an  enormous  increase 
in  sales  by  those  companies  of  new  technology-driven  products,  you 
realize  that  that  is  creating  jobs  in  American  industry. 

It  is  creating  tax  revenue  to  the  government. 

It  is  creating  income  for  other  real  people — entrepreneurs,  indus- 
try workers,  investors  and  the  like.  And  I  think  that  is  American 
business  at  its  best. 

I  would  like  to  just  finish  with  a  couple  of  examples  that  I  think 
are  appropriate.  I  am  sorry  Mr.  Wilkey  was  not  here  to  talk  about 
the  Fisher-Barton  activity.  We  had  a  very  interesting  CRADA  with 
Fisher-Barton.  I  will  not  go  into  the  details,  but  we  had  a  detailed 
analysis  done  by  the  University  of  New  Mexico  on  the  overall  eco- 
nomic impact  of  that  study,  that  activity. 

The  government  invested  $57,000.  We  had  a  300-to-l  return  on 
that  investment  to  the  taxpayer.  That  is  a  marvelous  example  of 
a  CRADA  gone  right. 

We  have  a  wonderful  series  of  CRADAs  with  Goodyear.  Groodyear 
is  using  our  technology;  we  are  using  their  technology  to  design  nu- 
clear weapons. 

We  managed  to  find  a  situation,  as  their  Vice  President  for  Re- 
search says,  Nissam  Caulderone,  he  told  me  they  had  a  job  to  do 
that  required  A  +  B.  We  had  a  job  to  do  that  required  A  +  C.  So 
we  did  A  together,  and  we  both  benefitted  at  half  the  cost.  I  think 
that  is  another  terrific  example. 

My  last  example  is  in  microelectronics,  something  very  important 
to  the  weapons'  business  and  very  important  to  Sandia. 

We  have  a  program  going  with  the  semiconductor  industry  in- 
volving Sandia,  Lawrence  Livermore,  and  Lawrence  Berkeley  Lab- 
oratory where  we  are  providing  critical  technology  to  that  industry 
to  get  them  into  the  next  century. 

They  claim  this  will  get  them  to  their  roadmap  goals  in  the  year 
2002  and  they  are  willing  to  pay,  and  they  are  going  to  pay  up  to 
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$100  million  for  the  development  and  application  of  that  tech- 
nology. 

We  benefit  not  only  from  that  financial  income  but  the  tech- 
nologies are  technology  that  we  are  very  interested  in  for  our  mis- 
sion requirements  and  it  is  very  important  to  us. 

So  in  the  end,  let  me  just  summarize  by  saying  that  of  the  meth- 
ods of  recouping  costs,  quite  honestly  the  licensing  approach  is  very 
sensible  and  is  very  businesslike  and  it  works  just  fine,  but  it  is 
not  going  to  offset  the  cost  of  the  lab  significantly. 

I  do  not  believe  we  need  an  across-the-board  policy  for  repay- 
ment. I  think  it  needs  to  be  done  very  carefully.  I  do  not  like  to 
discourage  these  partnerships.  They  are  critical  to  the  future  of  the 
labs. 

Quite  honestly,  I  believe  that  are  critical  to  the  future  of  the 
country. 

My  most  important  consideration  is  that  we  need  to  fashion  in- 
centives, not  disincentives,  for  these  partnerships  so  they  can  com- 
pete in  a  global  market,  and  that  the  labs  can  achieve  their  mission 
at  an  effective  and  affordable  cost. 

Thank  you. 

[The  prepared  statement  of  Dr.  Hartley  follows:] 

Statement  of  Dr.  Danny  L.  Hartley,  Vice  President,  Laboratory 
Development  Division 

Sandia  National  Laboratories 

Before  the  United  States  House  of  Representatives 

Committee  on  Science 

Subcommittee  on  Energy  and  Environment 

August  1,  1996 

Introduction 

Mr.  Chairman  and  distinguished  members  of  the  subcommittee,  I  am  Dan  Hart- 
ley, Vice  President  for  Laboratory  Development  at  Sandia  National  Laboratories. 
Sandia  is  managed  and  operated  for  the  Department  of  Energy  (DOE)  by  a  subsidi- 
ary of  Lockheed  Martin  Corporation.  We  perform  scientific  and  engineering  research 
and  technology  development  in  support  of  DOE's  missions  in  nuclear  weapons  and 
arms  control,  energy,  environment,  and  the  basic  sciences. 

I  welcome  this  opportunity  to  share  with  you  my  views  on  how  DOE  can  recover 
or  reduce  some  of  its  R&D  expenditures  through  cost-sharing,  licensing,  and  other 
arrangements.  For  more  than  twenty  years  I  managed  Sandia's  energy  and  environ- 
mental programs,  and  during  that  time  I  became  familiar  with  numerous  cost- 
shared  programs  with  industry.  In  my  current  position,  I  have  general  responsibility 
for  Sandia's  technology  transfer  programs,  including  the  administration  of  coopera- 
tive research  and  development  agreements  (CRADAs)  and  the  licensing  of  intellec- 
tual property.  I  believe  my  background  and  experience  are  very  relevant  to  the  issue 
under  discussion  today. 

The  nation's  investment  in  the  Defense  Programs  laboratories  of  the  Department 
of  Energy  has  paid  many  dividends  over  the  years,  not  the  least  of  which  has  been 
deterrence  of  major  war.  This  investment  will  continue  to  pay  dividends  in  inter- 
national peace  as  we  maintain  a  credible  nuclear  deterrent  and  develop  technologies 
that  support  arms  control  agreements  and  programs  in  nonproliferation  and 
counter- terrorism.  We  should  not  lose  sight  of  the  ongoing  relevance  of  these  pri- 
mary mission  activities.  In  addition,  it  has  become  clear  that  the  laboratory  invest- 
ment can  provide  an  additional  return  to  the  nation  through  appropriate  contribu- 
tions to  technology  development  with  commercial  potential  and  strategic  economic 
importance. 
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The  charter  for  this  hearing  identified  the  following  methods  currently  used  by 
DOE  and  its  laboratories  to  reduce  R&D  expenditures:  (1)  sharing  costs  with  non- 
federal partners  through  contracts  and  consortia;  (2)  requiring  repayment  of  the  fed- 
eral government's  investment  in  cost-shared  technology  development  that  is  com- 
mercialized; (3)  cooperative  research  and  development  agreements  (CRADAs);  and 
(4)  licensing  agreements.  While  these  methods  are  useful,  I  would  like  to  point  out 
that  the  macroeconomic  benefit  of  federal  investment  in  cooperative  R&D  with  in- 
dustry constitutes  a  much  more  substantial  return  to  the  government  and  taxpayer 
than  can  be  achieved  through  licensing  and  recoupment  provisions.  It  would  be 
counter-productive  to  inst'tute  an  across-the-board  repayment  policy  that  might  dis- 
courage companies  and  consortia  from  seeking  arrangements  with  government- 
owned  laboratories  for  joint  development  of  new  technologies  and  markets. 

Cost-Sharing  with  Non-Federal  Partners 

The  DOE  laboratories  and  industry  have  worked  closely  together  on  energy  supply 
and  conversion  technologies  since  the  Energy  Reorganization  Act  of  1974  permitted 
such  collaboration.  In  light  of  the  energy  crisis  at  that  time,  cooperation  in  this 
arena  was  regarded  as  serving  an  important  public  purpose  that  was  of  shared  con- 
cern to  both  industry  and  government.  This  continues  to  be  an  important  model  for 
collaborative  R&D.  Industry  and  the  DOE  laboratories  fund  and  perform  mutually 
supportive  research  in  application  areas  that  serve  important  public  needs. 

This  model  does  more  than  simply  reduce  DOE's  cost  of  research  and  develop- 
ment. It  would  be  foolish  for  government-owned  laboratories  to  attempt  to  solve 
these  public  interest  problems  in  isolation  from  industry,  even  if  they  had  sufficient 
funds  to  emulate  the  private  investment.  We  have  learned  that  industry  must  take 
the  lead  in  such  programs.  Government  can  help  moderate  the  inherent  long-term 
technical  and  financial  risks  which  otherwise  might  deter  industry  from  undertak- 
ing new  technology  development  of  public  importance. 

Historically,  most  cost-shared  R&D  arrangements  have  not  required  that  industry 
repay  the  federal  government  for  its  investment.  There  are  good  reasons  why  this 
is  the  case.  First,  it  is  understood  that  these  projects  are  in  the  interest  of  both  gov- 
ernment and  industry.  Often,  an  important  public  purpose  is  served  by  the  work. 
In  addition,  the  government  frequently  derives  substantial  benefits  in  terms  of  ac- 
cess to  critical  technologies  and  competencies  for  government  missions. 

For  example,  SEMATECH,  the  semiconductor  industry  research  consortium,  re- 
ceived federal  matching  funds  for  several  years  because  it  was  felt  that  the  viability 
of  this  industry  was  a  national  security  issue.  Sandia's  collaboration  with 
SEMATECH  has  helped  support  DOE's  microelectronics  capability  for  radiation- 
hardened  microelectronics  for  nuclear  weapons.  We  have  been  able  to  leverage  our 
DOE  funding  through  this  and  other  partnerships  to  acquire  advanced  equipment 
and  process  knowledge  that  could  not  have  been  developed  without  large  increases 
in  our  direct  budget. 

Another  reason  why  many  cost-shared  projects  are  not  suitable  for  cost-repajrment 
requirements  is  that  the  work  is  often  too  generic  for  it  to  be  clearly  associated  with 
a  prospective  product.  A  research  concept  may  take  years  of  additional  development 
by  industry  to  reach  the  market,  and  the  relative  value  of  the  DOE  contribution  to 
a  product  may  be  difficult  or  impossible  to  quantify. 

Repayment  Requirements  for  Certain  Cost-Shared  Programs 

In  accordance  with  the  guidance  of  the  Energy  Policy  Act  of  1992,  some  cost- 
shared  R&D  agreements  contain  provisions  that  require  repa3rment  of  the  govern- 
ment's expenses  if  a  technology  resulting  from  the  joint  work  is  later  commer- 
cialized. At  Sandia,  we  participate  in  three  of  these  programs:  Clean  Coal  Tech- 
nology, Electric  Vehicles  Advanced  Battery  Development,  and  Advanced  Light 
Water  Reactor.  Each  of  these  efforts  is  aimed  at  demonstrating  hardware  or  process 
concepts  with  commercial  potential  for  specific  applications.  They  are  not  engaged 
in  fundamental  or  exploratory  research. 

The  federal  government  will  receive  a  portion  of  the  royalty  streams  from  licens- 
ing of  patents  waived  by  the  government  and  owned  by  the  participating  firms. 
However,  the  repayment  terms  typically  contain  significant  qualifications,  such  as 
Umited  payment  periods,  exclusions  from  the  investment  base  and  revenue  stream, 
and  waivers,  so  that  actual  repayment  proceeds  may  be  rather  small.  For  example, 
the  Clean  Coal  Program  represents  a  federal  investment  of  $6.5  billion  since  1985, 
of  which  about  one-third  is  subject  to  repayment.  Less  than  half  a  million  dollars 
have  been  repaid  to  date.  The  Electric  Vehicles  Advanced  Battery  Development  Pro- 
gram has  similar  limitations  and  exclusions  on  repayment. 
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Such  highly  conditional  terms  may  seem  overly  generous,  but  they  reflect  the  gov- 
ernment's awareness  of  the  important  public  interest  served  by  these  programs  and 
the  great  technical  and  financial  risks  assumed  by  the  companies  in  taking  develop- 
ment all  the  way  to  market.  Industrial  consortia  come  to  the  national  laboratories 
when  technical  and  investment  risks  are  high.  If  their  engagement  with  the  labora- 
tories increases  those  risks,  they  won't  bother;  important  alternative  technologies 
won't  be  explored  or  developed  for  commercialization. 

Cooperative  Research  and  Development  Agreements  (CRADAs) 

In  the  years  since  passage  of  the  National  Competitiveness  Technology  Transfer 
Act  of  1989,  the  CRADA  has  proved  to  be  a  very  useful  and  flexible  mechanism  for 
collaborative  R&D  that  extends  DOE's  research  opportunities.  Work  under  a 
CRADA  is  cost-shared,  with  the  industrial  partner  contributing  at  least  50  percent 
of  the  project  cost  and  sometimes  substantially  more  (up  to  100  percent).  In  the  ma- 
jority of  cases,  the  industrial  partner  is  assessed  an  additional  fee  of  28  percent  by 
DOE,  although  this  fee  is  often  waived  for  small  businesses. 

Sandia  has  signed  CRADAs  with  many  small  businesses.  Many  of  these  CRADAs 
have  led  to  new  products  and  permitted  the  licensing  of  technology  developed  at 
Sandia  for  commercial  applications.  Many  CRADAs  have  also  been  executed  with 
some  of  the  nation's  largest  companies.  With  the  Intel  Corporation,  for  example,  we 
have  performed  12  CRADAs  since  1991  with  a  total  value  approaching  $30  million. 
In  the  last  few  years  we  have  signed  several  multiple-partner  CRADAs  with  consor- 
tia of  companies  and  universities.  Many  of  these  newer  CRADAs  comprise  a  sub- 
stantial segment  of  a  specific  industry  or  involve  working  with  organizations  that 
represent  an  entire  industry. 

The  strategic  purpose  of  a  CRADA  is  frequently  quite  different  for  the  industrial 
partner  and  the  laboratory.  For  example,  the  tire  industry  may  seem  to  have  little 
in  common  with  DOE  missions.  But  in  fact,  tire  designers  and  component  designers 
for  nuclear  weapons  can  sometimes  face  similar  problems.  Sandia  has  collaborated 
with  Goodyear  Tire  and  Rubber  Company  through  a  CRADA  on  a  design  capability 
of  mutual  interest.  Together  we  improved  an  engineering  tool  for  solving  structural 
mechanics  problems  common  to  both  tire  design  and  the  design  of  certain  nuclear 
weapon  components.  The  company  benefited  from  access  to  modeling  and  simulation 
codes  and  experimental  techniques  developed  in  the  weapons  program;  DOE  bene- 
fited from  substantial  improvements  in  those  codes  resulting  from  the  industrial 
interaction.  The  improved  computer  codes  will  be  used  to  solve  weapon  component 
design  problems  that  were  previously  intractable. 

CRADAs  frequently  support  commercial  end-use  applications  that  have  no  appar- 
ent utility  to  any  particular  DOE  program.  But  it  is  the  science  and  engineering  in- 
volved in  the  performance  of  a  cooperative  project — and  not  its  end  use — that  is  the 
source  of  relevance  to  DOE.  This  strategy  has  permitted  us  to  leverage  diminishing 
DOE  resources  and  help  maintain  and  enhance  our  core  technical  capabilities. 

LicENSNG  OF  Intellectual  Property 

Access  to  licenses  is  an  important  incentive  to  participants  in  CRADAs.  Intellec- 
tual property  resulting  from  a  CRADA  can  be  protected.  The  National  Competitive- 
ness Technology  Transfer  Act  of  1989  made  it  possible  for  federal  laboratories  to  li- 
cense technology  to  industry  and  to  provide  appropriate  royalty-based  incentives 
and  compensation  to  inventors  and  other  enabling  personnel. 

We  have  a  goal  to  dramatically  increase  the  licensing  of  intellectual  properties  de- 
veloped at  Sandia.  We  want  to  provide  greater  licensing  opportunities  while  ensur- 
ing that  the  government  shares  in  any  commercial  successes  through  the  collection 
of  reasonable  royalties  and  licensing  fees.  A  portion  of  the  monies  from  the  royalty 
stream  is  used  to  reward  the  inventors  of  the  licensed  technologies  and  to  reward 
other  outstanding  technical  employees  whose  inventions  cannot  be  commercialized 
because  they  are  classified.  The  remainder  is  distributed  to  the  technical  depart- 
ments of  the  laboratory  for  scientific  R&D  consistent  with  the  mission  and  objectives 
of  the  laboratory.  These  funds  are  quite  small  in  comparison  with  program  funding, 
but  they  can  sometimes  be  very  helpfiil. 

Under  the  terms  of  Sandia's  management  contract,  if  royalty  income  exceeds  five 
percent  of  the  laboratory's  operating  budget  in  any  fiscal  year,  75  percent  of  the  ex- 
cess will  be  returned  to  the  U.S.  Treasury.  Revenues  from  licenses  are  expected  to 
approach  $800,000  this  fiscal  year,  which  is  double  last  year's,  but  they  would  have 
to  climb  to  more  than  $60  million  to  reach  a  level  at  which  a  direct  return  would 
be  made  to  the  Treasury.  We  hope  we  can  eventually  reach  that  level  of  royalty  in- 
come, but  it  will  take  years  to  achieve. 
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Royalty  income  from  licensing  has  potential  for  providing  a  reasonable  return  on 
federally  owned  technologies  that  have  commercial  uses.  However,  I  believe  it  would 
be  a  mistake  to  overstate  that  potential.  In  fiscal  year  1995,  DOE  intellectual  prop- 
erty generated  about  $4  million  in  royalties  from  all  the  national  laboratories.  It  is 
certainly  reasonable  to  expect  that  amount  to  increase  by  ten  times  over  the  next 
few  years,  and  it  is  perhaps  conceivable  that  revenues  could  increase  by  100  times 
over  the  next  many  years.  But  that  is  probably  the  horizon  of  reasonable  expecta- 
tions with  regard  to  royalty  revenues. 

Macroeconomic  Returns  on  Federal  Investments  in  Cooperative  R&D 

Let's  assume  that  $40  million  is  a  reasonable  target  for  aggregate  licensing  in- 
come from  the  DOE  national  laboratories  by  2000.  This  amount  is  trivial  with  re- 
spect to  the  operating  budgets  of  DOE's  laboratories.  However,  when  you  consider 
that  it  represents  a  royalty  of  about  five  percent  of  commercial  sales  by  licensees, 
it  begins  to  take  on  significance.  The  $800  million  of  commercial  sales  results  in 
profits  and  income  for  real  people — entrepreneurs,  workers,  investors.  Some  of  that 
income  is  paid  in  taxes.  Some  is  spent  on  consumables;  and  much  of  it  is  reinvested, 
creating  new  industrial  capacity,  jobs,  and  income  for  others.  The  multiplier  effect 
of  this  phenomenon  is  well  known  as  a  powerfiil  stimulus  of  economic  activity. 

But  is  the  federal  investment  that  produces  those  economic  benefits  reasonable 
or  excessive?  Keep  in  mind  that  the  federal  investment  in  the  national  laboratories 
is  an  established  fact.  If  the  laboratories  did  no  licensing  at  all,  they  would  still 
have  to  develop  technologies  for  federal  missions — ^most  of  the  investment  would 
still  have  to  be  made.  Consequently,  it  is  the  marginal  investment,  not  the  full-cost 
investment,  that  we  should  consider  for  this  analysis.  To  answer  this  question,  I 
would  like  to  cite  a  real  example  or  two. 

Over  a  twenty-year  period,  Sandia  developed  a  world-class  program  to  apply  very 
hard  surface  coatings  to  parts  for  nuclear  weapons.  The  technology  can  also  produce 
coatings  for  superior  commercial  products.  A  small  company  in  Wisconsin,  Fisher- 
Barton,  recognized  the  potential  of  this  process  in  several  new  commercial  applica- 
tions and  approached  Sandia  for  help.  Mr.  Wilkey,  who  is  here  today  from  Fisher- 
Barton,  can  describe  the  specifics  of  the  technology  transfer  process  that  occurred. 
Briefly,  an  analysis  of  this  technology  transfer  interaction  by  the  University  of  New 
Mexico  showed  that  the  macroeconomic  benefit  was  close  to  $25  million.  DOE's  mar- 
ginal cost  for  the  assistance  was  just  $57,000.  The  benefit-to-cost  ratio  was  about 
300  to  one  in  this  case.  * 

Let's  turn  to  a  case  involving  a  large  U.S.  corporation.  Earlier  in  this  statement 
I  referred  to  Sandia's  CRADA  with  Goodyear  Tire  and  Rubber  Company.  Engineers 
at  Sandia  and  Goodyear  collaborated  to  improve  a  computational  engineering  tool 
for  solving  structural  mechanics  problems  common  to  both  tire  design  and  the  de- 
sign of  certain  nuclear  weapon  components.  Sandia's  marginal  investment  was  neg- 
ligible because  we  were  already  paying  the  salaries  and  computer  usage  costs  of  the 
engineers  we  employ  to  maintain  the  weapons-related  engineering  competency. 
Moreover,  we  acquired  valuable  improvements  in  our  capability  from  Goodyear's  ex- 
pertise that  more  than  offset  our  costs. 

I  cannot  produce  rigorous  numbers  for  the  macroeconomic  benefit,  but  I  think  you 
can  easily  put  it  into  perspective  for  yourselves  with  the  following  information.  Con- 
sider that  Goodyear  is  the  only  manufacturer  of  tires  that  is  U.S.-based  and  major- 
ity-owned by  U.S.  investors.  The  company  has  faced  aggressive  technical  and  price 
competition  from  foreign  manufacturers  who  are  subsidized  by  their  governments. 
With  its  healthy  volume  of  international  sales,  Goodyear  measurably  improves  the 
U.S.  trade  deficit,  creates  U.S.  jobs,  and  generates  profits  that  are  taxable  here  or 
are  reinvested  in  a  U.S.-based  enterprise.  Sandia  has  been  a  factor  in  enabling 
Goodyear  to  confront  the  foreign  competitive  threat. 

There  is  also  a  national  security  aspect  to  this  story.  Tires  are  an  essential  de- 
fense commodity.  Stock  production  tires  are  not  always  appropriate  for  military 
needs.  Early  in  the  conflict  known  as  Desert  Shield/Desert  Storm,  the  services  dis- 
covered that  their  tires  were  wearing  out  three  times  faster  than  usual  because  of 
the  severe  environment.  The  defense  department  turned  to  Goodyear  for  help,  and 
the  company  was  quickly  able  to  supply  non-commercial  tires  that  met  the  special 
needs  of  that  situation.  This  is  an  excellent  example  of  the  strategic  importance  of 
a  robust  industrial  capability  that  can  succeed  against  subsidized  foreign  competi- 
tion. 


'Santa  Falcone,  "Technology  Transfer  Impact  Profiles"  (Interim  Report  #1,  Prepared  for 
Sandia  National  Laboratories,  University  of  New  Mexico,  1995). 
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Another  essential  industry — perhaps  the  most  essential  industry  for  defense — is 
microelectronics.  For  many  years,  Sandia's  California  laboratory,  together  with  Law- 
rence Livermore  and  Lawrence  Berkeley  national  laboratories,  has  researched  ex- 
treme ultraviolet  lithography  as  a  technique  for  fabricating  integrated  circuits  (ICs) 
with  features  down  to  one-tenth  micron.  It  is  apparent  that  ICs  of  this  scale  are 
crucial  for  meeting  the  semiconductor  industry's  road-map  goals  in  2002;  if  we  don't 
succeed  by  then,  we  may  well  lose  all  the  business  represented  by  this  new  genera- 
tion of  ICs  to  subsidized  foreign  competitors.  We  are  now  negotiating  a  consortium 
involving  these  laboratories,  industry,  and  universities  to  advance  this  technology 
rapidly  toward  commercial  deployment.  Industrial  partners  will  include  U.S.  semi- 
conductor equipment  manufacturers  and  the  major  U.S.-based  companies  that  use 
ICs  in  commercial  products.  The  federal  investment  in  this  cost-shared  development 
will  be  vastly  eclipsed  by  a  macroeconomic  benefit  that  could  well  be  in  the  tens 
of  billions  of  dollars.  In  addition,  the  national  laboratories  will  strengthen  their  com- 
petencies in  metrology,  x-ray  optics,  precision  manufacturing,  laser  technologies, 
and  several  other  areas  that  are  critical  to  DOE's  missions  in  the  long  term. 

Summary  and  Conclusion 

I  have  discussed  the  four  methods  currently  used  by  DOE  and  its  laboratories  to 
reduce  R&D  expenditures:  (1)  sharing  costs  with  non-federal  partners  through  con- 
tracts and  consortia;  (2)  requiring  repa3mient  of  the  federal  government's  investment 
in  cost-shared  technology  development  that  is  commercialized;  (3)  cooperative  re- 
search and  development  agreements  (CRADAs);  and  (4)  licensing  agreements.  Each 
of  these  methods  is  appropriate  under  certain  conditions.  The  first,  cost-sharing,  has 
a  long  history  of  mutually  beneficial  interactions  between  government-owned  labora- 
tories and  industry.  The  second,  required  repayment  of  the  federal  investment,  may 
be  appropriate  in  those  cases  where  the  government  waives  its  claims  to  intellectual 
property  rights  and  the  repayment  terms  are  structured  such  that  they  do  not  dis- 
courage commercialization  or  jeopardize  realization  of  the  public  purpose  served  by 
the  arrangement.  CRADAs  will  continue  to  be  important  vehicles  for  reducing 
DOE's  mission-related  R&D  costs,  particularly  since  new  CRADAs  will  be  fiinded  di- 
rectly by  program  managers  with  program  funds. 

The  most  promising  of  these  methods  is  the  last  one:  licensing  of  intellectual  prop- 
erty by  the  national  laboratories,  made  possible  by  technology  transfer  legislation 
of  the  last  seven  years.  The  incentives  and  mechanisms  of  licensing  as  established 
in  current  law  are  working  well.  Licensing  programs  at  the  national  laboratories  are 
"taking  off,"  and  the  expectation  is  for  rapid  growth  during  the  next  few  years. 
While  royalty  income  may  never  be  significant  in  the  context  of  DOE's  total  budget, 
it  provides  powerful  incentives  to  the  laboratories  for  making  technology  transfer 
meet  industry's  real  needs.  Moreover,  royalty  income  is  an  indicator  of  much  larger 
macroeconomic  benefits  to  the  private  sector  and  the  national  economy. 

In  my  view,  there  is  no  need  for  a  DOE-wide  policy  requiring  repayment  of  the 
federal  investment  in  successfully  commercialized  cost-shared  technologies.  I  am 
concerned  that  a  blanket  policy  of  that  nature  will  be  perceived  by  industry  as  in- 
creasing their  contingent  liabilities  and  product  development  risks.  However,  it  may 
be  appropriate  for  DOE  to  require  case-by-case  consideration  of  a  repayment  re- 
quirement for  those  arrangements  where  DOE  will  waive  intellectual  property 
rights.  DOE  should  have  the  flexibility  to  qualify  repayment  terms  as  necessary  to 
avoid  discouraging  further  commercial  development  by  industry. 

The  most  important  consideration  is  to  fashion  incentives  that  will  increase  the 
ultimate  macroeconomic  benefit  of  the  federal  investment  in  cost-shared  R&D  with 
industry.  There  is  nothing  wrong  with  recovering  the  government's  direct  invest- 
ment if  a  technology  is  successfiilly  commercialized.  But  we  are  beginning  to  do  that 
very  nicely  through  licensing.  Whatever  new  requirements  are  proposed  should  be 
carefully  considered  for  their  potential  impact  on  the  incentives  for  commercial  de- 
velopment of  new  technologies,  new  markets,  and  the  competitiveness  of  U.S.  indus- 
try. 

Mr.  RoHRABACHER.  Thank  you  very  much. 
Mr.  Cochran — Dr.  Cochran? 

STATEMENT  OF  DR.  RON  COCHRAN,  EXECUTIVE  OFFICER, 
LAWRENCE  LIVERMORE  NATIONAL  LABORATORY 

Dr.  Cochran.  Thank  you  very  much.  I  certainly  am  pleased  to 
appear  before  you  today.  I  want  to  thank  the  Committee  for  the  op- 
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portunity  to  help  you  as  you  consider  the  policies  and  procedures 
that  we  need  to  try  to  recoup  government  investment  in  R&D. 

I  have  a  statement  for  the  record  and,  with  your  permission,  I 
would  like  to  submit  that. 

Mr.  ROHRABACHER.  Without  objection,  and  we  appreciate  you 
summarizing  it. 

Dr.  Cochran.  Thank  you  very  much. 

Now  in  reflecting  on  these  issues  of  making  R&D  funding  go  as 
far  as  possible,  and  in  trying  to  find  ways  to  fund  the  DOE  pro- 
grams in  a  very  constrained  budget  environment,  I  would  like  to 
sort  of  highlight  a  few  of  the  following  points. 

We  are  very,  very  sensitive  to  what  Congress  wants  us  to  do.  We 
understand  the  pressures  that  are  coming  about  to  reduce  the 
budgets. 

At  the  same  time,  we  do  need  to  recognize  what  the  DOE  labora- 
tories were  set  up  to  do  and  sort  of  how  they  are  oriented.  Prin- 
cipally, that  is  large-scale,  long-term  high-risk  R&D,  and  that  is 
something  that  we  are  stuck  within  a  sense,  but  something  that  we 
were  set  up  to  do  and  we  still  need  to  carry  that  out. 

In  the  past  we  have  been  very  much  restricted  from  competing 
with  the  private  sector.  Now  what  that  translated  into  was  some- 
thing that  said  to  our  employees,  do  not  worry  about  the  steps  that 
you  need  to  take  to  get  to  the  commercialization,  focus  on  sort  of 
the  front  end,  the  research  part. 

Secondly,  it  also  said.  Do  not  even  start  to  focus  on  things  that 
are  just  modest  extensions  of  the  current  technology.  Go  for  the 
big,  high  payoff  things,  the  things  that  are  impossible  to  do. 

So  that  is  the  kind  of  organization  you  have  got  out  there  right 
now.  But  there  are  some  important  exceptions,  and  I  want  to  give 
you  some  examples  of  those  exceptions. 

As  you  can  see  from  my  statement,  Livermore  has  been  prin- 
cipally focused  on  national  security,  and  so  the  opportunities  for  di- 
rect payback  there  were  pretty  limited.  But  with  the  legislation 
that  you  have  provided  us  in  recent  years,  we  have  been  very  cre- 
ative in  trjdng  to  find  new  ways  to  actually  increase  the  amount 
of  payback. 

I  want  to  discuss  sort  of  three  categories  of  ways  in  which  the 
taxpayers  benefit  from  collaboration  with  industry. 

I  might  just  point  out  that  we  now  are  at  a  level  of  about  7  per- 
cent of  our  total  work  involves  cost-sharing  with  industry.  So  that 
has  been  growing  over  the  last  few  years. 

There  are  sort  of  three  ways  to  get  payback  in  a  sense  from  in- 
dustry. One  of  them  is  cost  avoidance.  In  an  area  where  we  are 
able  to  drive  the  market  like  supercomputing,  like  making  special 
LASER  glasses  and  so  forth,  we  are  able  to  get  industry  to  invest 
a  great  deal  of  their  money  to  provide  the  products  that  we  need 
to  save  the  government  investment  to  stretch  R&D  funding. 

We  have  been  doing  that  for  decades.  It  works  very  well,  and  we 
would  certainly  like  to  see  that  encouraged  and  continue  to  do  that. 

You  may  have  seen  announcements  recently  on  an  accelerated 
and  strategic  computing  initiative  where  we  are  going  to  buy  the 
world's  most  powerful  computer,  and  industry  is  going  to  spend  a 
lot  of  money — probably  at  least  as  much  as  we  are  pa3dng — to  help 
develop  that  for  the  industry. 


60 

Another  area  is  in  laser  glass  for  the  Nova  laser  and  hopefully 
for  the  National  Ignition  Facility,  where  we  actually  have  compa- 
nies that  are  going  to  build  facilities,  in  this  case  probably  in  the 
California  area,  for  making  that  glass. 

We  will  give  them  the  technology;  they  will  build  the  facilities 
and  sell  it  back  to  us,  and  we  will  save  a  great  deal  of  money. 

Now  beyond  that,  there  are  efforts  which  we  have  focused  on  in- 
tensely in  recent  years  to  try  to  have  CRADAs  and  to  develop  li- 
censing arrangements. 

Now  those  do  provide  a  direct  payback  to  the  government.  I  have 
got  some  examples  of  those  where  we  are  getting  good  payback  for 
those  particular  items,  but  they  tend  to  be  special  cases  within 
overall  program  work — and  I  will  come  back  to  those. 

The  third  area,  which  is  closer  perhaps  to  the  other  things  you 
are  hearing  about  today,  is  areas  where  we  designed  a  project  with 
payback  in  mind.  We  have  got  an  example  or  two  of  that  which  I 
think  will  be  interesting  to  you. 

Now  looking  at  the  licensing,  just  to  give  you  the  context  of  how 
difficult  that  is,  we  have  an  average  of  about  225  significant  inven- 
tions a  year  at  Livermore.  Those  are  ones  that  we  patent. 

Now  in  the  last  few  years  we  have  been  getting  5  or  6  of  the 
R&D  100  Awards.  Now  those  are  supposed  to  be  recognition  of  the 
most  important  inventions,  the  ones  that  are  most  likely  to  have 
commercial  payoff  of  any  in  the  country. 

And  of  the  60  or  so  R&D  100  Awards  we  have  gotten  over  the 
years,  5  of  those  have  been  licensed,  and  we  have  25  licenses  com- 
ing from  those,  and  that  is  starting  to  return  about  a  million  dol- 
lars a  year  in  revenue  back  to  the  laboratory. 

So  there  is  a  pretty  strong  winnowing  out  process  between  good 
inventions  and  something  that  will  actually  pay  back. 

The  ones  that  do  pay  back  can  pay  back  very  well,  and  that  is 
what  we  want  to  go  for,  I  think. 

I  have  got  a  few  examples  there.  We  mentioned  one,  which  is  the 
extreme  ultraviolet  lithography  where  the  industry  is  going  to  basi- 
cally make  a  major  investment  building  on  the  CRADA  investment 
that  we  have,  the  licensing  fees  coming  back  from  that  will  prob- 
ably be  quite  substantial. 

We  have  got  another  where  we  have  a  very  small  technology 
called  micropower  impulse  radar,  which  is  a  spinoff  of  our  laser 
programs.  It  basically  is  an  inexpensive  radar  system  which  has 
many  applications. 

Now  it  turns  out  that  this  one  invention,  which  we  invested  prob- 
ably a  couple  million  dollars  in  incrementally,  is  providing  about  a 
third  of  the  total  licensing  fees  and  royalties  of  all  laboratories 
within  the  Department  of  Energy,  this  one  invention. 

Mr.  ROHRABACHER.  Do  you  have  the  patent  for  this? 

Dr.  Cochran.  Yes,  sir.  We  have  patents  in  every  way  we  can 
think  of. 

Mr.  ROHRABACHER.  I  believe  in  a  very  strong  patent  system. 

Dr.  Cochran.  Very  strong. 

We  have  sold  16  licenses  already.  We  have  got  4000  inquiries, 
and  we  have  probably  got  another  couple  hundred  to  go.  And  so 
that  one,  which  is  very  much  an  exception,  is  going  to  provide  sig- 
nificant royalties  for  far  more  than  the  initial  incremental  invest- 
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ment  in  government  funds.  But  that  is  a  very  special  case,  and 
most  of  them  do  not  pay  much. 

Mr.  ROHRABACHER.  Could  you  summarize  now  and  then  we  will 
move  on  to  Mr.  Gay  and  then  we  will  come  back  with  some  ques- 
tions. I  have  some  questions  specifically  about  that  project,  in  fact. 

Dr.  Cochran.  Okay.  I  will  mention  one  other  where  a  project 
was  designed  to  actually  pay  back  the  government.  That  was  the 
Atomic  Vapor  Laser  Isotope  Separation  Project.  That  has  have  a 
$1.4  billion  investment  over  20  years. 

That  was  intended  to  basically  provide  a  payback  to  the  govern- 
ment through  selling  enriched  uranium  for  commercial  power 
plants. 

Congress  has  decided  to  privatize  that,  so  the  government  will 
still  get  its  investment  back  when  that  activity  goes  private. 

I  guess  there  are  three  things  that  we  would  like  to  see  happen. 
One  is  to  continue  to  emphasize  the  cooperation  to  reduce  program 
costs.  That  is  very,  very  important,  and  whatever  we  can  do  to  sim- 
plify that  would  be  worthwhile. 

We  would  like  to  see  an  increased  emphasis  on  licensing  and 
starting  to  try  to  build  the  kind  of  research  account  that  Congress- 
man Baker  was  talking  about. 

There  are  limits  on  how  much  labs  of  our  type  can  do  there,  but 
it  is  a  very,  very  good  idea  to  push  that  just  as  far  as  we  reason- 
ably can. 

Then  the  third  area  is.  If  we  want  to  design  projects  that  are  fo- 
cused really  on  payback,  that  can  be  done  and  it  can  be  done  very 
successfully,  but  we  almost  have  to  design  that  in  from  the  front 
end  and  not  try  to  switch  it  around  later  on. 

We  have  got  examples  of  successful  projects  of  that  type. 

Thank  you,  very  much. 

[The  prepared  statement  of  Dr.  Cochran  follows:] 

FUNDING  DEPARTMENT  OF  ENERGY  RESEARCH  AND  DEVELOPMENT  IN  A 
CONSTRAINED  BUDGET  ENVIRONMENT 

Hearing  of  the  Subcommittee  on  Energy  and  Environment 

Committee  on  Science 

U.S.  House  of  Representatives 

August  1,  1996 

Ronald  W.  Cochran,  Laboratory  Executive  Officer 

University  of  California 

Lawrence  Livermore  National  Laboratory 

INTRODUCTION 

Mr.  Chairman  and  members  of  the  subcommittee,  I  am  the  Executive  Officer  of 
the  Lawrence  Livermore  National  Laboratory  (LLNL)  and  represent  the  Laboratory 
here  today.  We  were  founded  in  1952  as  a  nuclear  weapons  laboratory,  and  national 
security  continues  to  be  our  central  mission. 

I  am  here  today  to  discuss  with  you  aspects  of  Livermore's  important  research 
and  development  (R&D)  activities  that  are  pursued  in  partnership  with  U.S.  indus- 
try. I  appreciate  the  committee's  interest  in  stretching  federal  research  dollars  as 
far  as  possible.  In  the  face  of  increasingly  tight  federal  budgets  the  long-term  health 
of  nationally  important  R&D  efforts  is  a  critical  concern.  These  investments  in 
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science  and  technology  are  necessary  for  the  vitality  of  economic  growth.  Your  ques- 
tions specifically  pertain  to  ways  to  reduce  Departmentt  of  Energy  (DOE)  R&D  ex- 
penditures through  various  possible  non-federal  cost-sharing  mechanisms.  Partner- 
ships with  industry  do  improve  the  quality  and  cost-effectiveness  of  Livermore  pro- 
grams. However,  factors  which  I  will  discuss  limit  the  prospect  for  depending  much 
more  heavily  on  private  capital  to  defray  the  cost  of  R&D  activities  at  Livermore 
and  other  DOE  national  laboratories. 
I  wish  to  emphasize  three  specific  points: 

•  First,  we  have  for  many  years  used  partnerships  with  industry  to  pursue  many 

of  our  R&D  mission  objectives.  These  partnerships  make  the  federal  research 
we  conduct  more  affordable  and/or  they  allow  us  to  achieve  R&D  objectives  that 
otherwise  would  not  be  attainable. 

•  Second,  we  employ  a  variety  of  means  for  partnering  with  industry.  These  means 

increased  in  the  last  several  years  through  the  establishment  of  Cooperative  Re- 
search and  Development  Agreements  (CRADAs)  and  the  Technology  Transfer 
Initiative  (TTI)  in  DOE  Defense  Programs.  Through  experience  gained,  the 
processes  we  use  are  becoming  more  efficient  and  routine.  The  selected 
partnering  mechanism  in  each  case  depends  on  our  specific  needs  as  well  as  the 
state  of  the  technology  and  its  potential  benefits  and  development  risks. 

•  Third,  as  a  national  laboratory,  we  focus  on  nationally  important,  long-term  (and 

frequently  high-risk)  R&D  programs  for  which  the  federal  government  has  tra- 
ditionally assumed  responsibility.  At  the  same  time,  many  companies  are  short- 
ening their  R&D  horizons  and  limiting  their  investments.  Accordingly,  the 
amount  of  direct  cost-sharing  we  can  expect  with  the  private  sector  is  quite 
small  compared  to  our  overall  budget. 

PARTNERSHIPS  TO  ACHIEVE  R&D  GOALS  MORE  EFFECTIVELY 

Partnering  with  industry  is  integral  to  the  way  we  pursue  programmatic  activities 
at  LLNL  because  it  makes  good  business  sense.  Our  joint  efforts  with  industry 
apply  core  mission  capabilities  to  problems  of  mutual  interest  and  enhance  those  ca- 
pabilities. Mutual  interest  means  that  there  are  prospective  mutual  benefits.  From 
our  perspective,  two  benefits  are  most  important: 

•  We  form  partnerships  with  industry  in  areas  where  our  R&D  needs  drive  the  mar- 

ket. 

•  We  form  partnerships  to  achieve  program  goals  cost  effectively. 
Partnerships  where  our  R&D  needs  drive  the  market 

The  Laboratory's  missions  do,  in  fact,  drive  very  special  segments  of  high-tech- 
nology industry.  The  supercomputing  industry  has  been  highly  responsive  to  our  de- 
fense needs,  high-power  laser  component  and  precision  optics  firms  strongly  support 
Livermore's  laser  program,  and  high-speed  electronics  firms  have  important  cus- 
tomers in  our  many  experimental  physics  programs.  In  these  cases,  the  partner- 
ships— mostly  through  procurement — indirectly  "defray  R&D  costs  by  sharing  some 
development  risks  and  providing  critical  financial  and  technical  support  that  makes 
vital  program  objectives  attainable. 

Advanced  Supercomputing.  As  an  example,  our  national  security  needs  drove  the 
market  for  supercomputers  for  three  decades.  High-performance  computing  has  al- 
ways been  central  to  scientific  programs  at  Livermore  because  we  have  always  need- 
ed state-of-the-art  computers  to  simulate  the  highly  complex  physics  of  nuclear 
weapons.  Currently,  nearly  10%  of  the  Laboratory's  annual  budget  is  invested  in  the 
development  of  systems  sofliware  and  applications  for  major  programs  at  the  Lab- 
oratory. 

Presently,  two  factors  further  enhance  the  importance  to  Livermore  of  partner- 
ships in  computer  software  and  hardware  development.  First,  we  are  entering  a 
post-Cold  War  era  with  no  nuclear  testing.  We  must  rely  even  more  on  high-per- 
formance computing  to  assure  the  safety  and  reliability  of  the  stockpile,  and  we 
need  over  a  thousand-fold  increase  in  computer  speed  and  data  storage  capacity  to 
model  physical  effects  with  greater  fidelity  and  resolution.  Second,  the  future  of 
high-performance  computing  is  undergoing  a  major  transition  from  conventional 
(single-  or  vector-processor)  supercomputers  to  massively  parallel  processing  (MPP) 
with  many  microprocessors.  To  realize  the  potential  that  MPP  offers,  there  must  be 
close  cooperation  among  hardware  developers,  soft,ware  developers,  and  users. 

As  part  of  the  DOE  Defense  Programs'  Accelerated  Strategic  Computing  Initiative 
(ASCI),  the  DOE  national  security  laboratories  are  working  with  the  developers  of 
MPP  computers  in  a  multi-year  cooperative  effort  to  reduce  obstacles  to  creating  ef- 
ficient, high-performance  parallel  programs.  New  numerical  algorithms  and  pro- 
gramming techniques  are  required  for  efficient  use  of  the  capability  of  the  new  ma- 
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chines.  In  addition,  we  are  working  cooperatively  on  necessary  improvements  to  in- 
formation management  systems,  data  storage  systems,  computer  networks,  and 
computer  graphics  systems.  Through  these  partnerships  the  DOE  will  obtain  com- 
puting capabilities  that  we  need  for  stockpile  stewardship  and  management.  Indus- 
try will  obtain  sophisticated  customers  who  can  help  ready  their  prototype  computer 
systems  and  associated  software  for  more  widespread  future  commercial  applica- 
tions. 

Just  last  week,  the  President  announced  the  award  of  a  $93  million  contract  to 
International  Business  Machines  (IBM)  to  install  at  Livermore  a  supercomputer 
that  will  be  300  times  faster  than  today's  most  powerful  computers.  Installation  of 
the  first  64  of  512  planned  nodes  will  take  place  in  the  next  several  months  so  that 
Livermore  scientist  can  begin  developing  necessary  software.  These  nodes,  each  con- 
sisting of  8  powerful  microprocessors,  will  be  upgraded  next  year  and  all  of  the 
nodes  will  be  installed  by  1998. 

Laser  technologies  and  ICF.  The  Inertial  Confinement  Fusion  (ICF)  Program  at 
Livermore  likewise  has  a  long  history  of  very  important  industrial  partnerships, 
many  driven  mainly  through  procurement.  The  development  of  the  Shiva  laser  in 
the  1970's  and  the  Nova  laser  in  the  1980's  relied  to  a  large  extent  on  such  partner- 
ships. To  a  considerable  extent,  U.S.  manufacturers  applied  their  own  resources  to 
aclueve  the  necessary  technological  advances  in  optics  and  electro-optics  to  meet  the 
exacting  requirements  for  these  powerfiil  laser  systems.  In  turn,  companies,  large 
and  small,  acquired  new  technology  and  expertise,  developed  advanced  fabrication 
methods,  and  lowered  production  costs,  while  creating  unique  products  for  the  world 
marketplace.  The  next  major  step  in  the  national  ICF  program  is  the  National  Igni- 
tion Facility  (NIF),  which  is  critical  for  stewardship  of  the  nuclear  weapons  stock- 
pile. NIF  requirements  are  driving  commercial-sector  advances  in  low-cost,  large- 
scale  precision  optics  manufacturing  techniques  and  technologies  for  electro-optics, 
high-speed  instrumentation,  micro-fabrication,  and  advanced  imaging  devices. 
Partnerships  to  achieve  program  goals  cost  effectively 

We  derive  very  real  benefit  from  executing  some  of  our  mission-related  work  in 
concert  with  the  commercial  sector.  This  strategy  enhances  the  cost-effectiveness  of 
our  efforts.  When  needed  capabilities  already  exist  outside  the  Laboratory,  partner- 
ship through  procurement  can  save  program  money.  In  total,  roughly  half  the  Lab- 
oratory's budget  is  devoted  to  commercial  purchases.  When  development  is  required, 
partnerships  can  defray  government  expenses  through  cost-sharing  arrangements. 

Since  the  passage  of  the  National  Competitiveness  Technology  Transfer  Act  of 
1989,  we  have  used  Cooperative  Research  and  Development  Agreements  (CRADAs) 
as  a  mechanism  for  jointly  pursuing  R&D  activities  while  protecting  the  intellectual 
property  rights  of  the  participants.  As  of  the  end  of  May  1996,  we  have  executed 
228  CRADAs  (involving  250  companies,  including  70  small  businesses)  with  an  esti- 
mated total  dollar  value  of  $668  million.  Slightly  more  than  half  the  total  is  private 
money  invested  by  our  industrial  partners  principally  in  their  own  R&D  facilities 
(no  public  fiinds  are  transferred  to  them).  We  expect  Laboratory  and  industry  in- 
vestment in  CRADAs  to  be  about  $24  million  next  year  as  the  targeted  TTI  moneys 
to  DOE  Defense  Programs  are  reduced.  TTI  funding  at  Livermore  has  declined  from 
$55  million  in  FY  1995  to  approximately  $15  million  expected  in  FY1997. 

To  realize  cost  savings  and  effectively  defray  federal  R&D  expenses,  CRADAs 
must  be  integral  to  Laboratory  programmatic  activities  and  contribute  directly  to 
programmatic  goals.  Current  LLNL  CRADA  activities  are  closely  aligned  with  our 
core  competencies  and  programmatic  thrusts  in  national  security,  energy  and  envi- 
ronmental sciences,  and  biosciences.  Principal  areas  of  CRADA  investment  include: 
materials  and  manufacturing;  computing  and  communications;  semiconductors, 
microelectronics  and  photonics;  and  biotechnology. 

Laser  technologies.  The  laser  program  at  LLNL  has  26  CRADAs  with  industrial 
partners,  totaling  over  $160  million  in  the  areas  of  microelectronics,  photonics,  infor- 
mation storage,  advanced  manufacturing,  precision  optics,  biotechnology  and  envi- 
ronmental research,  all  of  which  support  DOE  missions  executed  at  LLNL.  As  an 
example,  the  Advanced  Microtechnology  Program  (AMP)  at  LLNL  is  working  on  as- 
pects of  extreme  ultraviolet  (EUV)  lithography.  We  are  collaborating  with  scientists 
at  Sandia  and  Berkeley  national  laboratories  and  eight  industrial  partners  in  activi- 
ties to  help  regain  U.S.  dominance  in  the  $60  billion/year  semiconductor  manufac- 
turing industry.  This  project  is  aimed  at  developing  technology  for  the  manufactiu-e 
of  computer  chips  that  will  be  10  times  faster  and  with  1000  times  more  memory. 
The  technologies  embedded  in  the  LLNL  participation  in  these  CRADA  activities 
are  also  essential  to  the  successful  completion  of  the  NIF  and  attendant  stockpile 
stewardship  experiments.  Just  last  month  we  achieved  breakthroughs  in  two  critical 
technologies:  one  enables  greater  precision  in  optical  devices  used  in  manufacturing 
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and  the  other  reduces  the  defects  in  the  masks  that  transfer  circuit  patterns  onto 
chips.  A  Semiconductor  Industry  Association  official  characterized  Livermore's  work 
as  being  "very  significant  progress  .  .  .  This  is  a  very  important  discovery." 

Stockpile  stewardship.  Over  the  last  several  years,  DOE  Defense  Programs'  Tech- 
nology Transfer  Initiative  (TTI)  funding  to  LLNL  provided  the  impetus  for  establish- 
ing closer  Laboratory-industry  ties  and  the  basis  for  growth  of  these  interactions. 
Most  of  our  TTI-funded  CRADAs  have  supported  either  the  Accelerated  Strategic 
Computing  Initiative  (ASCI)  or  technologies  applicable  to  maintenance  of  an  afford- 
able, safe,  and  reliable  nuclear  stockpile.  These  include  partnership  activities  in  ad- 
vanced engineering  design  capabilities,  precision  manufacturing,  materials  process- 
ing, and  non-destructive  evaluation.  Important  weapons  program  efforts  have  been 
enhanced  through  these  partnerships.  Our  multi-year  CRADA  commitments  are 
being  adversely  affected  by  reductions  in  TTI  funding,  and  we  are  examining  care- 
fully which  ongoing  activities  are  most  central  to  our  programmatic  needs. 

PROCESSES  FOR  FORMING  COST-SHARING  PARTNERSHIPS 

The  mechanisms  we  use  to  form  industrial  partnerships  include  Nondisclosure 
Agreements,  CRADAs,  Work-for-Others  Agreements,  Licensing  Agreements,  Small- 
Value  CRADAs,  the  Small  Business  Innovative  Research  and  Technology  Transfer 
Research  programs.  Technical  Assistance  Agreements,  the  National  Machine  Tool 
Partnership  Consulting  Agreement,  User  Facility  Agreements,  and  Personnel  Ex- 
change Agreements.  The  use  of  each  of  the  mechanisms  requires  negotiations  be- 
tween LLNL  and  the  prospective  partner.  Two  of  the  processes  merit  particular  at- 
tention: 

•  CRADAs  provide  means  for  defraying  R&D  expenses  by  sharing  costs  and  risks 

with  a  partner.  Other  means  for  cost-sharing  R&D  are  also  possible,  but  in  all 
cases  a  central  issue  is  intellectual  property  rights. 

•  Licensing  Agreements  enable  us  to  move  technology  invented  at  the  Laboratory 

into  the  marketplace  while  protecting  the  inventor's  intellectual  property  rights 
and  generating  royalties.  They  are  frequently  part  of  CRADAs.  More  generally, 
we  have  a  responsibility  to  see  that  public  benefit  is  derived  from  our  R&D, 
often  meaning  that  new  products  result  in  the  private  sector.  Through  reinvest- 
ment of  royalties  that  come  to  the  Laboratory,  we  can  help  defray  R&D  costs, 
which  directly  benefits  DOE  programs. 
CRADAs  as  a  means  for  defraying  R&D  expenses 

In  FY  1996  Livermore  is  engaged  in  143  CRADAs  totaling  about  $61  million  for 
the  LLNL  portion  of  the  activities.  Of  this  amount,  DOE  Defense  Programs  TTI 
funds  about  $51  million  and  another  $5  million  comes  from  "funds-in"  CRADAs  (our 
industrial  partner  covers  all  or  a  portion  of  the  Laboratory's  expenses).  The  other 
$5  million  comes  from  non-TTI  programmatic  R&D  funds  that  we  have  chosen  to 
invest  in  CRADA  partnerships.  Our  projection  for  FY1997  is  $24  million  in  total  at 
LLNL  for  CRADAs.  The  industrial  partners'  efforts  will  exceed  the  LLNL  invest- 
ments. 

The  process  for  establishing  CRADAs  continues  to  improve.  We  work  with  DOE 
to  shorten  and  make  more  flexible  the  process  for  developing,  approving,  and  execut- 
ing CRADAs.  The  changes  introduced  to  the  process,  at  the  national  and  the  local 
levels,  are  heavily  influenced  by  lessons  learned  from  previous  CRADA  experiences 
and  feedback  from  our  industrial  partners.  The  goal  of  the  continuing  process  im- 
provement is  to  better  serve  prospective  partners,  for  whom  time  is  money  in  a  com- 
petitive marketplace,  and  our  programs  for  DOE,  which  expect  to  derive  direct  bene- 
fits from  the  cooperative  efforts.  A  CRADA  which  took  18  months  in  1991  now  at 
times  can  take  less  than  90  days  to  execute,  from  start  to  finish. 

Within  the  Laboratory,  processes  have  been  established  to  manage  our  CRADA 
efforts  from  project  selection  through  to  the  final  reports  and  customer  surveys.  The 
Laboratory  Deputy  Director  for  Science  and  Technology  oversees  the  activities.  He 
has  been  supported  by  an  external  Industrial  Advisory  Board  and  uses  an  internal 
Industrial  Partnering  Working  Group  (IPWG)  as  an  executive  steering  group.  The 
IPWG  has  a  role  in  the  selection  of  CRADAs  to  pursue  and  the  review  of  ongoing 
agreements.  Members  of  the  IPWG  are  also  responsible  to  the  Deputy  Director  and 
their  respective  Associate  Director  for  the  quality  and  performance  of  partnership 
activities  within  their  areas  of  the  Laboratory.  Semi-annual  reports  are  prepared  for 
each  set  of  activities  that  review  planned  and  actual  costing  and  performance  com- 
pared to  contractual  milestones.  In  addition,  annual  program  reviews  are  conducted. 
Final  reports  are  prepared  jointly  by  the  partnership  team,  and  we  conduct  a  cus- 
tomer survey  to  find  out  how  well  Livermore  met  our  partner's  expectations  during 
the  technical  execution  of  the  CRADA. 


65 

Licensing  as  a  means  for  moving  technologies  out  of  the  Laboratory  and  generating 
royalties  in  the  process 

The  Laboratory  is  a  very  inventive  place.  Researchers  file  about  250  invention  dis- 
closures yearly.  Inventions  raise  opportunities  for  the  licensing  of  potential  commer- 
cial products  and  generation  of  royalties.  The  quality  of  our  inventions  is  reflected 
in  the  fact  that  Livermore  has  received  61  prestigious  R&D  100  Awards — six  of 
them  this  year.  Two  of  the  most  recent  R&D  100  Awards  were  presented  to  tech- 
nologies that  Livermore  developed  as  part  of  CRADA  partnerships.  CRADAs  are  en- 
abled by  arrangements  to  share  intellectual  property  rights,  such  as  through  licens- 
ing agreements. 

For  each  patented  (or  patent-pending)  Laboratory  invention,  our  licensing  staff  de- 
termines whether  there  are  sizable  commercial  possibilities.  If  so,  they  issue  a  pub- 
lic announcement  to  contact  potential  licensees.  Interested  firms  are  invited  to 
LLNL  for  preliminary  discussions.  These  discussions  are  held  under  mutual  non- 
disclosure agreements  so  the  company  cannot  use  any  information  the  Laboratory 
divulges  about  the  technology.  Likewise,  the  Laboratory  cannot  share  any  informa- 
tion it  learns  from  a  prospective  licensee. 

Interested  firms  provide  the  Laboratory  preliminary  marketing  and  business-  plan 
information.  The  company  or  companies  chosen  to  receive  a  license  are  not  nec- 
essarily the  largest  firms  competing  but  the  ones  LLNL  licensing  specialists  believe 
will  be  the  most  successful  at  bringing  the  new  product  to  market  quickly  and  mar- 
keting it  effectively. 

The  final  step  is  drafting  a  licensing  agreement.  Domestic  commercialization  of 
technologies  is  a  dominant  consideration  and  the  license  and  royalty  fees  we  nego- 
tiate are  based  on  common  industry  practices.  There  is  no  standard  royalty  struc- 
ture; it  depends  on  the  product,  the  market,  and  other  relevant  business  consider- 
ations. To  date,  we  have  negotiated  rights  to  more  than  100  Livermore  technologies. 
Two  examples  are  illustrative: 

Micropower  Impulse  Radar.  The  Micropower  Impulse  Radar  (MIR)  is  the  most 
noteworthy  example  of  commercialization  of  LLNL-developed  technologies.  The  MIR, 
featured  last  year  on  the  cover  of  Popular  Science  magazine,  was  invented  by  LLNL 
scientists  searching  for  ways  to  measure  the  effects  of  fast  laser  pulses.  The  inven- 
tion uses  roughly  $10  worth  of  off-the-shelf  components  to  outperform,  in  some 
ways,  conventional  radar  and  sensor  equipment  costing  $40,000  and  more.  It  may 
well  transform  entire  U.S.  industries  with  new  generations  of  "smarter"  commercial 
and  industrial  products. 

Industry  has  been  quick  to  see  the  value  of  this  technology.  LLNL  has  received 
more  than  4,000  inquiries  from  15  countries.  Sixteen  hcenses  have  been  issued  and 
another  fourteen  are  pending  and  expected  to  be  issued.  Products  are  beginning  to 
enter  the  marketplace.  Applications  range  from  national  security  to  products  for  the 
home  and  transportation  (e.g.,  collision  avoidance  systems).  MIR  will  significantly 
influence  products  such  as  burglar  alarms,  appliances,  toys,  robots,  vending  ma- 
chines, and  healthcare  equipment.  As  an  example,  the  technology  most  recently  won 
its  second  R&D  100  Award  for  application  as  an  "electronic  dipstick"  that  can  sense 
the  level  of  fluid  or  other  material  stored  in  tanks,  vats,  and  silos.  The  dipstick  can 
be  used  in  automobiles  to  read  levels  of  a  variety  of  fluids:  gasoline,  oil,  trans- 
mission fluid,  coolant  and  windshield  cleaner. 

High  speed  cell  sorters.  Livermore  is  one  of  three  DOE  designated  Human  Genome 
Centers  and  completed  last  year  a  high  resolution  mapping  of  human  chromosome 
19.  This  mapping  is  helping  researchers  worldwide  to  characterize  the  diseases  asso- 
ciated with  genes  on  chromosome  19.  Our  hiunan  genome  efforts  grew  out  of  our 
research  interests  and  key  breakthroughs  made  by  Livermore  researchers  that  led 
to  methods  for  high-speed  sorting  of  individual  chromosomes  (flow  cytometry).  Hav- 
ing developed  the  world's  fastest  device  to  analyze  and  separate  cells  and  chro- 
mosomes, we  licensed  rights  to  manufacture  the  device  on  a  time-limited  exclusive 
basis. 

The  licensee  converted  the  LLNL  design  for  commercial  production.  Research  ap- 
plications include  development  of  pharmaceuticals  and  studies  of  infectious  diseases 
including  AIDS.  Potential  clinical  markets  include  detection  of  rare  malignant  cells 
in  blood  and  the  study  of  fetal  cells  in  a  mother's  peripheral  blood,  providing  a 
noninvasive  method  of  prenatal  diagnosis.  As  one  prominent  pioneer  in  genetic  re- 
search commented,  "You  never  know  what  interesting  and  major  breakthroughs 
may  result  when  you  provide  researchers  with  such  a  state-of-the-art  tool.  This  is 
an  important  tool  in  an  area  that  will  be  extremely  significant  in  the  next  decade." 
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LIMITATIONS  TO  DEFRAYING  R&D  EXPENDITURES 

As  I  have  indicated,  we  pursue  industrial  partnering  to  support  and  enhance  our 
programmatic  efforts  to  meet  important  national  needs  in  a  cost  effective  manner. 
At  the  same  time,  American  industries  can  tap  into  our  cutting-edge  technologies, 
capabilities,  and  facilities  to  bolster  their  competitiveness  in  the  global  marketplace. 
It  is  a  fruitful  relationship,  and  I  expect  working  collaborations  to  continue  to  flour- 
ish. 

But  we  must  be  mindful  of  the  level  of  activity  at  which  partnering  flourishes  and 
the  barriers  which  exist  that  limit  the  potential  for  dramatic  increase.  CRADAs,  in 
effect,  defray  $10's  of  millions  in  R&D  expenditures  at  the  Laboratory  (either  funds 
coming  to  Livermore  to  pursue  R&D  or  investments  made  by  partners  at  their  facili- 
ties that  directly  contribute  to  our  research  goals).  The  royalties  we  received  last 
year  from  licenses  were  on  the  order  of  $1  million.  In  comparison,  the  annual  budget 
for  the  Laboratory  is  roughly  $1  billion.  There  is  a  very  large  difference  between 
public  and  private  investments  in  Livermore. 

A  central  issue  is  the  role  of  a  national  laboratory.  As  a  DOE  multiprogram  lab- 
oratory, Livermore  conducts  multidisciplinary  R&D  on  large,  complex  problems 
where  national  interests  are  at  stake.  Frequently  the  research  is  high-risk  and  has 
long  time  horizons.  These  efforts  require  a  sustained  commitment  from  our  cus- 
tomer, the  American  public.  For  Livermore,  our  defining  responsibility  is  national 
security.  It  requires  unique  capabilities  at  the  Laboratory  that  we  also  focus  on  spe- 
cific important  national  needs  in  energy,  environmental  sciences,  and  biotechnology. 

The  overall  impact  of  our  R&D  must  be  benefit  to  the  public  good.  Although  tan- 
gible, the  benefits  of  long-term  R&D  are  often  diffuse  and  usually  difficult  to  quan- 
tify. In  the  energy  and  environmental  areas  for  example,  the  benefit  to  the  public 
frequently  derives  from  downstream  products  in  (or  capabilities  provided  by)  the  pri- 
vate sector.  The  connecting  bridge  between  long-term  R&D  and  products  is  usually 
not  obvious,  and  the  largest  benefits  are  often  not  even  anticipated.  Even  when  the 
bridge  is  apparent,  it  can  be  lengthy  and  difficult  to  cross.  The  task  is  made  more 
difficult  by  current  trends:  a  greater  need  to  cut  costs  and  an  even  shorter-term 
R&D  focus  (the  next  product  out  the  door)  in  industry.  Ironically,  given  current 
pressure  for  strong  corporate  performance,  the  prospect  for  significantly  greater  pri- 
vate investment  in  long-term  R&D  at  the  national  laboratories  is  weak  now,  at  a 
time  when  it  would  be  most  valuable  because  of  federal  budget  pressures  to  reduce 
public  investment  in  R&D. 

Three  examples  highlight  issues  about  the  bridge  between  R&D  investments  at 
Livermore  and  transition  to  products  out  the  door: 

Atomic  Vapor  Laser  Isotope  Separation  (AVLIS).  AVLIS  is  a  technology  that  prom- 
ises to  provide  a  low-cost  production  capability  to  enrich  uranium  for  use  as  reactor 
fuel.  Its  development  could  help  assure  a  long-term  competitive  position  for  the 
United  States  in  the  global  marketplace.  The  DOE  recognized  the  potential  impor- 
tance of  AVLIS  and  started  to  pursue  work  on  the  technology  in  the  early  1970's. 
Aft^r  two  decades  of  successful  R&D  and  a  DOE  investment  of  about  $1.4  billion, 
responsibility  for  AVLIS  was  transferred  in  1992  to  the  United  States  Enrichment 
Corporation  (USEC),  a  government  corporation.  USEC  has  decided  to  take  the  first 
steps  to  construct  and  operate  an  AVLIS  plant  for  uranium  enrichment.  They  are 
continuing  to  fund  AVLIS  R&D  at  Livermore  ($102  million  in  FY  1996)  and  are 
working  very  closely  with  Laboratory  scientists  to  ensure  success  in  this  effort.  The 
AVLIS  project  has  the  potential  to  become  the  largest  technology  transfer  effort  to 
the  commercial  sector  in  the  Laboratory's  history.  It  is  an  excellent  example  of  fed- 
eral government  foresight  and  commitment,  a  highly  successful  long-term  R&D  ef- 
fort, and  careful  attention  paid  to  details  concerning  the  transition  from  research 
to  commercialization. 

Dynamic  Stripping  for  Environmental  Remediation.  Remediation  is  underway  to 
cleanup  underground  carcinogenic  solvents  at  the  Livermore  site.  Using  standard 
pump-and-treat  technology,  the  effort  would  take  20  to  50  years  and  cost  between 
$300  million  and  $500  million.  Working  with  University  of  California  Berkeley  col- 
leagues, we  conceived  of  a  cleanup  process  known  dynamic  stripping  that  would 
allow  the  work  to  be  completed  much  faster  at  much  lower  cost  to  the  taxpayer.  But 
we  had  to  test  it  first.  As  an  R&D  experiment,  we  used  dynamic  stripping  on  a  spill 
of  10,000  gallons  of  gasoline  that  leaked  from  an  underground  tank  at  the  former 
service  station  at  LLNL.  The  gasoline  was  recovered  at  a  cost  one  tenth  that  of  con- 
ventional excavation  techniques  and  in  nine  months  instead  of  the  decades  that 
pump  and  treat  would  have  required.  With  a  successful  demonstration  under  our 
belt,  we  are  now  working  with  DOE  on  a  proposal  to  accelerate  the  cleanup  of  LLNL 
using  this  and  other  experimentally-demonstrated  but  not-yet-commercial  cleanup 
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techniques.  We  are  also  better  able  to  line  up  industrial  partners  to  commercialize 
the  technologies  so  that  they  can  be  used  to  reduce  cleanup  costs  nationwide. 

The  PEREGRINE  Project  and  improved  cancer  treatment.  Each  year  over  1.3  mil- 
lion people  in  the  U.S.  are  stricken  with  cancer  and  more  than  500,000  cancer  pa- 
tients die.  Half  of  the  deaths  are  related  to  the  physician's  inability  to  eliminate  the 
primary  tumor.  In  many  other  cases  when  radiation  treatment  succeeds  in  eliminat- 
ing the  cancer,  excessive  doses  damage  healthy  tissue  and  cause  complications.  The 
healthcare  industry  currently  has  only  simplified  models  and  calculational  tools  to 
predict  the  dose  to  tissue.  At  Livermore,  we  are  drawing  on  the  special  skills  in  our 
nuclear  weapons  program  to  develop  new  computational  models  that  will  allow  phy- 
sicians to  estimate  far  more  precisely  on  a  case-by-case  basis  the  dose  required  in 
radiation  treatment  of  a  cancer.  This  is  the  PEREGRINE  Project. 

We  believe  PEREGRINE  is  an  important  investment  for  the  public  good.  It  is  ini- 
tially being  pursued  at  Livermore  as  a  Laboratory-Directed  Research  and  Develop- 
ment project.  Clinical  collaboration  is  being  provided  by  a  number  of  medical  re- 
search institutions  and  universities.  As  PEREGRINE  matures,  it  must  transition 
into  an  effort  with  a  much  larger  base  of  public  and/or  private  funding  support  and 
involvement  of  an  even  broader  range  of  stakeholders  in  the  healthcare  industry. 

These  examples  illustrate  that  the  route  from  concept  to  commercialization  can 
be  complicated  and  that  there  is  a  role  for  public  investment  before  private  invest- 
ment kicks  in.  Some  national  needs  require  considerable  national  investment  over 
a  long  period  of  time.  Private  funding  figures  in  later,  and  details  depend  on  the 
particulars  of  the  case.  AVLIS  is  now  beginning  to  be  commercialized  and  nuclear 
fusion  for  energy  security  in  the  middle  of  the  next  century  is  another  example 
where  the  transition  is  still  well  into  the  future.  Other  important  needs  can  be  ad- 
dressed on  a  shorter  time  scale  and  require  less  investment.  Yet  the  transition  from 
public  investment  to  private  investment  can  be  complex  for  a  variety  of  reasons. 

CONCLUDING  REMARKS 

Private  investment  in  Laboratory  R&D  through  industrial  partnering  is  working. 
It  makes  sense  for  the  Laboratory  and  for  U.S.  businesses.  American  industries  can 
tap  into  our  cutting-edge  technologies,  capabilities,  and  facilities  to  bolster  their 
competitiveness  in  the  global  marketplace.  At  the  same  time,  we  benefit  from  form- 
ing partnerships  selectively  with  industries  to  support,  enhance,  and  make  more  af- 
fordable our  programmatic  efforts  to  meet  important  national  needs.  It  helps  defray 
R&D  costs,  but  only  to  an  extent  $10's  of  millions  per  year  in  direct  investment  into 
Livermore,  which  has  a  $1  billion  per  year  budget.  The  prospect  for  private  invest- 
ment to  defray  a  much  greater  fraction  of  the  R&D  expenditures  seems  to  be  quite 
limited  with  our  focus  emphasizing  long-term,  high-risk  R&D  in  the  national  inter- 
est. Even  so,  we  must  continue  to  work  the  issue  of  bridging  the  gap  to  ensure  that 
our  R&D  efforts  ultimately  lead  to  products  that  improve  the  quality  of  life  for  all 
Americans. 

Mr.  ROHRABACHER.  Dr.  Gay? 

STATEMENT  OF  DR.  CHARLES  GAY,  DIRECTOR,  NATIONAL 
RENEWABLE  ENERGY  LABORATORY 

Dr.  Gay.  Thank  you,  Mr.  Chairman  and  Mr.  Baker,  for  the  op- 
portunity to  be  here  today. 

I  have  submitted  some  written  testimony  that  I  would  like  to 
have  entered  into  the  record,  if  I  could. 

Mr.  ROHRABACHER.  Without  objection,  and  we  appreciate  you 
summarizing  your  testimony. 

Dr.  Gay.  I  will. 

I  have  been  the  Director  at  the  National  Renewable  Energy  Lab 
for  about  one-and-a-half  years  and,  prior  to  that,  the  president  and 
founder  of  several  manufacturing  companies  for  a  20-year  period, 
so  I  have  some  experience  in  the  industrial  and  in  the  government 
side  looking  at  the  role  and  interaction — complementary,  cor- 
responding roles — that  industry  and  government  can  play  together. 
So  I  have  some  strong  opinions  as  to  ways  that  we  might  optimize 
the  goals  here. 
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Much  of  the  discussion  today  I  beHeve  has  focused  relatively  nar- 
rowly on  applying  some  of  the  principles  that  work  in  industry  to 
options  that  might  be  available  to  the  Federal  Government. 

As  we  have  spoken  about,  through  the  earlier  testimony,  some  of 
the  particulars  we  have  tended  to  pick  specific  examples. 

What  we  have  been  looking  at  is  how  to  apply  sort  of  a  general 
category  that  would  capture  a  couple  of  those  specific  examples. 

What  I  would  like  to  do  this  afternoon  is  just  briefly  talk  about 
how  to  focus  on  what  the  market  may  be  for  the  opportunities  we 
have  to  be  able  to  raise  financing  in  order  to  support  tasks  from 
the  capabilities  within  the  laboratory. 

Let  me  start  out  by  saying  this  country  has  a  history  of  funding 
R&D  that  probably  goes  back  at  least  to  Lewis  &  Clark  in  looking 
for  a  trail  to  the  Pacific  Coast. 

That  funding  benefitted  not  just  Lewis  &  Clark  in  terms  of  their 
recognition  in  our  history  books,  but  an  awful  lot  that  followed  in 
the  development  of  our  history  and  the  identification  of  the  map  of 
possibilities  that  could  benefit  future  generations. 

That  is  a  tradition  in  the  role  of  government  here  in  the  U.S. 
that  has  made  our  country  very  strong. 

There  is  no  one  specific  beneficiary  in  that  example  that  could  be 
charged  to  repay  the  cost  of  the  Lewis  &  Clark  trip.  In  today's  com- 
plex maze  of  global  competition  and  drive  to  promote  near-term  re- 
turn on  shareholder  investment,  it  is  very  important  to  look  at  how 
we  may  balance  the  roles  of  government  and  industry. 

Competition  is  a  lot  more  complex,  and  a  lot  of  the  technological 
discoveries  today  boil  down  to  who  goes  first  in  order  to  prove  that 
something  can  occur. 

If  you  know  that  there  is  a  trail  to  Oregon,  the  first  key  piece 
of  data  is  that  there  is  a  trail  to  Oregon  that  exists  and  that  you 
can  build  a  business  going  along  that  particular  trail,  and  others 
are  able  to  follow  you  quickly  and  save  the  cost  of  the  R&D  that 
was  necessary  in  order  to  get  there  in  the  first  place  and  prove  that 
you  could  get  there. 

DOE  invests  its  tax  dollars,  or  the  tax  dollars  from  the  American 
Taxpayer,  in  promoting  a  general  interest  to  the  Nation  by  focusing 
on  some  strategic  missions  that  result  in  the  improvement  of  the 
diversity  of  our  energy  supply  options,  keeping  our  environment^ 
clean,  and  creating  jobs  in  a  diverse  portfolio  of  energy  technologies 
that  we  are  going  to  need  for  our  future  in  ensuring  that  our  indus- 
tries remain  competitive. 

With  regard  to  the  principal  theme  of  this  hearing,  and  with 
comparing  up-front  cost  sharing,  I  would  say  that  is  a  much  better 
instrument  than  back-end  recoupment  as  a  way  to  accomplish  the 
complementary  missions  of  both  industry  and  the  government,  and 
in  this  case  the  Department  of  Energy. 

The  main  reason,  I  would  assert,  for  cost-share  and  recoupment 
is  not  to  offset  appropriations'  funds,  but  to  better  ensure  that  the 
full  benefits  of  the  R&D  that  we  carry  out  in  this  country  can  be 
derived  in  the  formation  of  jobs  and  economic  development. 

Industrial  opportunities  are  important,  and  we  look  at  those  in 
the  nature  of  the  relationships  that  we  have  at  the  National  Re- 
newable Energy  Lab.  Over  half  of  the  funding  that  comes  to  the 
laboratory  goes  back  out  to  industry  and  to  universities  in  the  form 
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of  cooperative  arrangements  in  order  to  assure  that  the  technology 
moves  rapidly  from  the  laboratory  into  commercial  use. 

The  main  reason  I  feel  that  the  role  of  cost-sharing  is  important 
is  that  it  is  a  way  to  better  ensure  that  the  full  benefits  of  the  gov- 
ernment investment  are  achieved;  and  that  this  is  accomplished  by 
knowing  that  the  businesses  with  whom  we  are  cooperating  are  se- 
rious, because  they  are  putting  in  their  own  money  in  order  to 
match  us  and  what  it  is  that  we  as  the  government  do,  and  that 
requires  risk-sharing  on  the  part  of  both  the  government  and  on 
the  part  of  the  industry. 

There  is  an  incentive  there  to  speed  that  process  from  discovery 
to  commercialization. 

It  also  provides  a  mutual  leverage  to  the  parties  that  are  in- 
volved by  maximizing  the  net  gain  that  the  industrial  side  is  seek- 
ing and  that  the  government  is  seeking  in  a  diverse  portfolio  for 
its  energy  supply. 

And,  by  cost  sharing  we  establish  a  formal  framework  for  the  na- 
ture of  the  relationship  that  we  would  like  to  cement  together, 
CRADAs  being — Cooperative  R&D  Agreements  being  one  primary 
example  that  we  have  talked  about  here  today. 

Cost-sharing  leads  to  jobs  and  to  profits.  When  we  create  jobs, 
individuals  pay  taxes  back  to  the  Treasury,  which  is  the  source  of 
the  funding  we  have  been  working  with. 

When  we  succeed  in  creating  profitable  corporations,  they  also 
are  paying  taxes  back  into  the  Treasury, 

It  is  my  experience  in  running  businesses  that  some  of  the  direct 
manufacturing  jobs  that  we  created  in  new  technologies — primarily 
renewable  energy  technologies — not  only  provided  the  direct  benefit 
from  those  jobs,  but  the  additional  jobs  in  the  upstream  supplier 
side,  and  in  the  downstream  distribution  marketing  side. 

My  view  is  that  the  government  needs  to  have  a  stable  and  con- 
sistent policy  across  all  of  the  government-sponsored  R&D  areas, 
not  just  in  energy;  and  that  we  need  to  be  especially  favorable  in 
our  consideration  of  small  entities  that  may  not  be  in  a  financial 
position  to  both  cost-share  up  front  and  to  repay  through 
recoupment  mechanisms  on  the  back  end  in  order  to  maintain  this 
vigorous  job  growth  and  job  creation  responsibility  that  we  have  as 
part  of  our  economic  development  goals. 

I  would  like  to  close  by  commenting  that  the  DOE  does  have  a 
group  working  on  alternative  financing  scenarios  for  R&D  under 
way  at  the  direction  of  Deputy  Secretary  Charles  Curtis,  with  a 
final  report  that  is  expected  to  be  issued  at  the  end  of  October  of 
this  year,  motivated  in  part  by  the  increasing  awareness  of  the  se- 
rious out-year  budget  implications  of  the  need  to  achieve  a  bal- 
anced budget  for  our  Federal  Government  and  by  the  recommenda- 
tions of  the  Galvin  Task  Force  which  took  a  strategic  look  at  the 
role  of  R&D  and  the  opportunities  for  alternative  financing  of  the 
DOE  and  the  laboratories. 

There  are  many  different  kinds  of  mechanisms  that  can  work 
here.  We  need  to  focus  on  how  to  market  the  technology  we  have 
in  order  to  select  the  most  appropriate  mechanism. 

Thank  you  for  the  opportunity  to  comment  today. 

[The  prepared  statement  of  Dr.  Gay  follows:] 
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Testimony  of  Dr.  Charlks  F.  Gay,  Dirf:ctok,  Nationai.  Renkwablk  Energy 

Laboratory 

Before  the  U.S.  House  of  Representatives 

Committee  on  Science 

Subcommittee  on  Energy  and  Environment 

Hearing  on  Funding  Department  of  Energy  (DOE)  Research  and 
Development  (R&D)  in  a  Constrained  Budget  Environment 

August  1,  1996 

Thank  you,  Mr.  Chairman,  for  allowing  me  to  contribute  to  this  hearing  on  op- 
tions for  funding  the  research  and  development  (R&D)  programs  of  the  Department 
of  Energy  (DOE)  during  a  time  of  constrained  federal  budgets.  One  issue  before  the 
Subcommittee  of  particular  interest  to  me  is  the  relationship  between  various  cost- 
sharing  and  recoupment  methods  such  as  cost-shared  subcontracts,  repayment  pro- 
visions, cooperative  research  and  development  agreements,  and  patent  licensing, 
and  the  amount  of  federal  funding  required  to  effectively  carry  out  DOE's  R&D  pro- 
grams. 

My  comments  focus  on  the  general  question  of  how  cost-sharing  and  recoupment 
methods  might  impact  DOE's  R&D  programs,  in  particular  the  renewable  energy 
R&D  programs  of  the  National  Renewable  Energy  Laboratory  (NREL).  I  defer  to 
DOE  personnel  the  task  of  addressing  the  Subcommittee's  questions  related  to 
DOE's  department-wide  use  of  specific  cost-sharing  and  recoupment  methods. 

My  general  view  is  that  while  cost-sharing  and  recoupment  can  have  a  positive 
impact  on  R&D  programs  in  certain  circumstances,  much  of  the  present  discussion 
is  too  narrowly  focused  on  the  use  of  such  mechanisms  to  offset  federal  investment 
in  R&D. 

Cost-Sharing  and  Recoupment  in  R&D 

Cost-sharing  and  recoupment  methods,  broadly  defined,  are  used  widely  by  busi- 
ness and  government  today.  Private-sector  businesses  use  "front-end"  cost-sharing 
to  better  manage  risk  and  use  "back-end"  recoupment  such  as  differential  profits 
from  R&D  discoveries  to  pay  for  R&D  expenses.  Public  sector  entities,  such  as  DOE, 
generally  use  cost  sharing  to  better  marshall  the  resources  needed  to  accomplish 
their  missions  and  use  recoupment  techniques  to  recover  all  or  part  of  the  public's 
investment  in  R&D  that  creates  profits  for  private  sector  entities.  My  personal  view 
is  that  recoupment  of  public  sector  R&D  funding  is  generally  not  as  advantageous 
to  DOE  aims  as  is  cost  sharing. 

Private-sector  businesses  use  cost  sharing  and  recoupment  to  improve  the  overall 
risk/benefit  profile  of  R&D.  Cost  sharing  has  numerous  potential  benefits,  including: 

•  Reducing  known  up-front  costs  in  exchange  for  sharing  subsequent  benefits 

•  Forming  strategic  alliances  to  assemble  the  resources  necessary  for  complex  under- 

takings, for  example,  gaining  complementary  expertise  or  critical  mass 

•  Serving  as  a  path  to  other  benefits  such  as  broader  alliances  down  the  road 

•  Securing  strategic  "options,"  for  example,  intellectual  property  rights  to  innova- 

tions. 

For  the  private  sector,  "recoupment"  can  be  broadly  defined  as  the  profit  motive 
underl3nng  investment  in  R&D.  Simply  stated,  businesses  invest  in  R&D  with  the 
aim  of  generating  future  profits.  Some  operations  are  "R&D  companies"  whose  sole 
focus  is  on  developing  technology  to  be  licensed  or  sold  to  others.  More  typically 
R&D  is  one  of  many  investments  that  businesses  make  to  insure  growth  and  profit- 
ability. 

Cost  sharing  and  recoupment  have  entirely  different  purposes  and  impacts  on 
public-sector  investments,  such  as  those  undertaken  by  the  Department  of  Energy. 
The  main  purpose  of  DOE's  energy  R&D  program  is  to  facilitate  meeting  America's 
energy  and  security  needs.  Efficient  investment  of  federal  funds  in  R&D  involves 
directing  resources  to  proper  targets  and  structuring  the  terms  of  the  funding  so  as 
to  best  leverage  the  federal  investment.  In  the  context  of  DOE's  R&D  programs, 
cost-sharing  and  recoupment  are  just  two  of  many  methods  used  to  best  target  and 
leverage  investments. 

The  main  reason,  as  I  view  it,  for  DOE  to  use  cost-sharing  and  recoupment  is 
NOT  to  offset  federal,  i.e.,  Congressionally  appropriated  funds,  but  rather  to  better 
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insure  that  the  nation  reaps  the  full  benefit  of  DOE's  expenditures  on  R&D.  In  the 
case  of  cost  sharing,  this: 

•  Assures  that  businesses  are  serious  about  the  subcontracted  research  and  develop- 

ment and  capable  of  advancing  the  results  of  that  R&D  to  market.  Requiring 
that  companies  risk  their  own  monies  in  R&D  projects  creates  a  natural  incen- 
tive for  them  to  rapidly  move  the  R&D  results  to  market 

•  Provides  mutual  leverage  to  the  parties  involved — because  government  funds  are 

matched  by  private  funds,  and  vice  versa — to  maximize  net  productive  invest- 
ment in  the  targeted  areas 

•  Provides  a  formal  framework  for  structuring  collaboration  between  public  and  pri- 

vate entities  as,  for  example,  with  Cooperative  Research  and  Development 
Agreements  (CRADA's). 

In  the  case  of  recoupment,  DOE  uses  measures  such  as  repayment  and  royalty- 
bearing  licenses  to  improve  leveraging  of  federal  expenditures  on  R&D  by  garnering 
for  the  taxpayers  a  portion  of  the  profit  from  new  technology  advances.  If  federally 
funded  research  yields  significant  profits  to  industry,  then  recoupment  is  a  simple, 
arms-length  method  for  government  to  share  in  the  benefits  in  return  for  having 
shared  in  the  risks. 

However,  recoupment  can  be  counterproductive  if  repayment  or  royalty-bearing  li- 
censing terms  become  onerous,  thereby  undermining  the  commercial  competitive- 
ness of  the  technolo^.  Also,  it  has  been  argued  that  recoupment  of  R&D  invest- 
ments is  merely  an  inefficient  form  of  taxation,  burdening  businesses  with  addi- 
tional payments  to  the  federal  government,  over  and  above  tax  payments. 
Recoupment  can  also  distort  decision  making  if  future  federal  R&D  funding  is  tied 
too  closely  to  generating  revenues  rather  than  to  achieving  the  agency's  mission. 

Based  on  my  experience,  I  recommend  that  cost-sharing  and  recoupment  not  be 
viewed  as  methods  for  reducing  R&D  funding  requirements.  In  fact,  it  is  my  opinion 
that  they  are  not  very  efficient  methods  of  generating  funds.  Focusing  on  R&D  fund- 
ing reductions  may  well  conflict  with  our  national  priorities,  especially  in  the  area 
of  renewable  energy  R&D  and  the  expedited  transfer  of  renewable  energy  tech- 
nology to  industry  and  the  private  sector.  The  nation  needs  a  portfolio  of  sustainable 
energy  sources  just  as  any  considered  financial  portfolio  is  a  balance  of  diverse  in- 
vestments. The  American  public  has  repeatedly  indicated  strong  support  for  R&D 
for  renewable  energy  technologies.  I  believe  that  if  Congress  further  reduces  funding 
for  renewable  energy  R&D,  there  will  be  severe  adverse  impact  on  the  U.S.  energy 
future  and  our  economic  development. 

Cost  sharing  and  recoupment  are  more  properly  viewed  as  tools  that  DOE  can  use 
to  increase  the  effectiveness  of  the  nation's  investment  in  R&D.  How  these  tools  are 
used  and  for  what  purpose  is  quite  different  for  the  public  sector  than  for  the  pri- 
vate sector. 

Public-Sector  vs.  Private-Sector  IhfVESTMENT 

I  worked  in  the  energy  business  for  20  years  in  various  roles  ranging  from  re- 
search scientist  to  CEO.  I  have  worked  in  government  as  NREL's  Director  for  about 
1.5  years.  From  direct  experience  I  can  tell  you  that  there's  a  world  of  difference 
in  the  "how"  and  "why"  of  public-sector  versus  private-sector  endeavors. 

At  NREL  I  have  worked  to  instill  a  more  businesslike  mind  set  for  operating  the 
laboratory.  We  have  made  significant  improvements  in  operational  efficiency  and 
have  strengthened  science  productivity  while  sharply  reducing  administrative  over- 
head. But  that  doesn't  mean  that  a  national  laboratory  is  just  like  a  business.  The 
basic  aims  of  the  private  and  public  sectors  are  different. 

Private-sector  investment  generally  aims  to  yield  individual  gain.  Within  the 
broad  confines  of  ethical  standards  of  commerce,  businesses  generally  invest  to 
maximize  their  identifiable,  quantifiable,  and  individual  return. 

Public-sector  investment  generally  seeks  to  yield  more  general,  or  national  bene- 
fits. It  makes  a  businessperson  uncomfortable  to  base  R&D  expenditures  on  distrib- 
uted benefits,  but  that's  what  government  by  its  very  nature  does.  For  example,  gov- 
ernment builds  interstate  highways  to  facilitate  commerce  and  maintains  a  well- 
armed  defense  force  to  insure  our  security. 

It  makes  a  businessperson  equally  uncomfortable  to  base  R&D  expenditures  on 
benefits  to  accrue  to  future  generations,  but  again,  that's  what  government  does. 
Thus  government  builds  flood-control  systems  and  undertakes  massive  rural  elec- 
trification projects. 

While  cost  sharing  and  repayment  provide  business  with  a  means  for  initially  lim- 
iting and  eventually  recapturing  corporate  investments  in  R&D,  full  monetary  re- 
payment per  se  doesn't  make  much  sense  for  a  government  R&D  program.  Govern- 
ment investments  are  not  made  on  the  basis  of  monetary  gain.  Rather,  government 
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investment  is  aimed  at  collective  gains,  which  include  such  difficult-to-quantify  ben- 
efits as  national  security  and  improvements  in  the  quality  of  life.  For  example, 
DOE's  energy  R&D  programs  are  aimed  at  generating  workable  energy  supply  op- 
tions for  the  nation,  but  the  private-sector  R&D  that  I  managed  for  20  years  was 
aimed  solely  at  generating  one  option  in  the  customer's  mind — namely  to  buy  our 
company's  products  and  services. 

Though  the  return  on  DOE's  R&D  is  a  mixture  of  difTicult-to-quantify  collective 
gains,  it  IS  possible  to  speak  of  maximizing  the  taxpayer's  return  on  that  R&D  in- 
vestment. In  my  view,  an  important  element  of  DOE's  mission — and  an  explicitly- 
stated  part  of  NREL's  mission — is  to  facilitate  the  commercialization  of  scientific  ad- 
vances and  technology  improvements  that  result  from  DOE's  R&D  investments  and 
NREL's  program  execution.  Simply  stated,  our  nation  most  directly  benefits  when 
the  technology  developed  by  DOE  R&D  is  promptly  and  aggressively  commercialized 
by  the  private  sector. 

Cost-sharing  arrangements  can  accelerate  commercialization  by  guiding  DOE 
R&D  investments  to  those  private  sector  research  partners  most  likely  to  commer- 
cialize the  results  of  the  subcontracted  or  collaborative  R&D.  For  this  reason,  I  sup- 
port these  arrangements.  But  it  is  imperative  that  the  terms  are  reasonable  and  do 
not  put  U.S.  industry  at  a  competitive  disadvantage  vis-a-vis  its  international  com- 
petitors. 

However,  recoupment  arrangements  such  as  license  fees  or  repayments — unless 
very  judiciously  and  selectively  used — can  inhibit  and  even  negate  the  achievement 
of  the  underlying  purpose  of  DOE  R&D  investments  by  eroding  the  commercial  via- 
bility or  competitiveness  of  technologies  developed  with  DOE  funding.  For  this  rea- 
son, I  generally  oppose  these  arrangements,  though  I  see  considerable  merit  in  ex- 
ploring methods  by  which  taxpayers  can  share  in  the  upside  potential  of — and  ulti- 
mate profit  from — federal  R&D  investments. 

In  Perspective 

It  must  be  emphasized  that  the  PRIMARY  elements  for  success  in  maximizing  the 
nation's  investment  in  energy  R&D  are  NOT  cost-sharing  and  recoupment  arrange- 
ments for  leveraging  DOE's  R&D  investments;  rather  they  are  sustainability,  diver- 
sity, and  continuity. 

Government  investment  in  energy  R&D  should  be  directed  at  developing  the  sus- 
tainable energy  resources  that  the  Nation  needs  for  long-term  security,  job  creation, 
and  economic  prosperity,  and  environmental  quality,  using  the  market  as  a  direc- 
tional pointer. 

Government  investment  in  energy  R&D  should  encompass  a  broad  and  diverse 
portfolio  of  energy  resources,  including  near-term,  intermediate-term,  and  long-term 
targets.  Investment  should  be  aimed  at  generating  workable  technology  options  that 
then  compete  unfettered  in  the  private-sector  marketplace,  both  nationally  and 
internationally. 

Government  investment  in  energy  R&D  requires  reasonable  continuity  and  con- 
sistency to  maximize  the  return  on  that  investment.  It  is  possible  to  buy  a  fast  car 
or  a  flashy  suit  of  clothes  in  a  quick  burst  of  spending,  but  lasting  accomplishments 
of  real  value — a  well-built  house,  a  college  education,  rearing  a  child  with  integrity 
and  solid  values — require  steady  continuity  of  commitment  and  investment.  Renew- 
able energy  is  on  track  to  become  one  of  this  nation's  lasting  accomplishments  of 
real  value.  For  example,  manufacturing  costs  of  photovoltaic  products  have  fallen 
100-fold  over  the  past  20  years,  and  renewable  energy  technologies  are  proving  to 
be  cost-effective  energy  sources  for  numerous  applications  in  domestic  and  inter- 
national markets. 

Now  is  not  the  time  to  falter  in  the  continuity  of  our  prudent  investment  in  re- 
newable energy  R&D. 

Thank  you  for  your  time. 

Mr.  ROHRABACHER.  Thank  you,  Dr.  Gay. 

I  think  that  in  relationship  to  what  you  just  said,  that  is  what 
this  hearing  is  all  about. 

We  have  a  situation  in  the  post-Cold  War  World  where  your  rela- 
tionship with  the  government  is  going  to  be  lot  different  than  it 
was  during  the  Cold  War.  That  is  the  bottom  line. 

We  need  to  start  defining  what  that  is  going  to  be  by  making 
sure  that  things  are  systematized  and  that  fiindamental  principles 
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are  laid  down,  but  they  are  going  to  be  different  than  they  were 
during  the  Cold  War. 

One  thing  that  I  would  like  to  note  before  I — well,  maybe  I  will 
just  ask  the  panel  this,  as  well,  to  comment  on  this — I  mentioned 
passing  a  strong  patent  system,  and  most  of  you  know  that  I  have 
been  involved  in  a  big  fight  here  on  Capital  Hill  in  defining  what 
patent  rights  really  are. 

When  we  start  talking  about  payback  for  the  development  of 
these  technologies,  if  we  do  not  have  a  patent  system  that  strongly 
protects  the  inventor,  or  the  owners  of  that  technology,  there  is  not 
a  payback  system  that  is  going  to  work,  is  there? 

This  is  dependent  on  a  strong  patent  system,  is  it  not? 

Go  right  ahead. 

Dr.  Gay.  I  would  like  to  just  offer  a  comment  to  just  sort  of  put 
this  in  some  perspective. 

Certainly  it  is  important  to  have  a  strong  intellectual  property 
protection  system  of  which  patents  are  one  piece.  As  Ron  has  indi- 
cated and  other  presenters  here  today,  the  percentage  of  omnibus 
positions  that  could  be  established  in  order  to  see  significant  cash 
flows  resulting  from  licensing  fees  is  a  fairly  small  number. 

From  the  studies  I  have  seen  that  have  been  conducted  at  Stan- 
ford in  licensing  of  their  patents,  the  number  is  around  1  to  2  per- 
cent of  the  patents  that  have  been  established  provide  for  the  ma- 
jority of  the  cash  flow  that  is  seen  from  having  those  patents. 

In  industry,  patents  generally  are  used  like  trading  stamps.  You 
establish  a  particular  position  in  your  industry.  There  may  be  com- 
petitors who  have  created  alternative  technical  approaches  to 
achieving  the  same  function  and  have  a  patent  position  in  their 
portfolio,  and  businesses  exchange  mutual  licensing  rights  with 
each  other. 

Mr.  ROHRABACHER.  Let's  take  a  look  at  what  Dr.  Cochran  talked 
about  when  he  spoke  about  the  micro  power  impulse  radar,  which 
is  something,  again,  after  Bill  Baker  beat  us  up  to  make  sure  we 
had  to  come  up  there  and  visit  the  plant,  that  we  got  a  first-hand 
look  at  what  that  was  all  about.  This  shows  you  why  it  is  valuable 
for  us  to  come  up  and  to  get  a  first-hand  view  of  what  is  going  on. 

This  radar  chip  is  basically  what  we  are  talking  about  here?  Is 
that  what  we  are  talking  about? 

Dr.  Cochran.  That  is  correct;  yes,  sir. 

Mr.  Rohrabacher.  And  did  I  see,  or  did  I  not  see,  the  radar  chip 
held  up  to  someone's  throat  and  used  as  a  microphone? 

Dr.  Cochran.  Yes,  sir.  You  saw  that.  That  is  one  possible  appli- 
cation. 

Mr.  Rohrabacher.  I  mean,  this  is  an  incredible  thing.  This  is 
not  going  to  be  worth  "$8  million,"  like  you  were  mentioning  in 
your  testimony,  that  you  have  an  $8  million — this  potentially  could 
be  worth  hundreds  of  millions  of  dollars,  if  not  more  than  that. 

Dr.  Cochran.  We  hope  so.  Yes,  sir.  The  potential  is  there. 

Mr.  Rohrabacher.  The  potential  is  there. 

Now  I  don't  know,  maybe  the  type  of  research  that  is  going  on 
will  not  always  result,  or  lend  itself  over  a  five-year  or  a  six-year 
period  to  something  that  could  learn  this  kind  of  result,  but  it 
seems  to  me  that  that  potential  is  there  for  your  laboratories  if  you 
are  doing  the  right  thing. 
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We  do  not  know  what  possibly  can  come  out  of  this.  This  radar 
device  could — we  have  all  heard  these  people  who  have  had  cancer 
in  their  throat  and  they  have  to  speak  through  a  device,  and  it 
sounds  pretty  gruesome,  but  this  device  could  well  be  used  for 
those  people — although  I  am  not  sure — 

Dr.  Cochran.  Yes,  sir.  In  fact,  that  is  one  of  the  areas  of  interest 
to  in  fact  try  that. 

It  can  also  be  used  in  place  of  a  stethoscope  to  monitor  your 
heartbeat  and  give  a  great  deal  more  information  than  is  currently 
possible. 

Again,  it  is  a  very  special  case,  but  as  I  said  we  have  got  4000 
inquiries  on  this  one  device,  which  is  very  unusual.  But  the  poten- 
tial for  payback  looks  very,  very  good. 

We  have  gotten  about  $1.4  million  already,  and  I  think  we  have 
just  scratched  the  surface  on  that.  And  royalties  will  then  continue 
to  follow  beyond  that. 

Mr.  ROHRABACHER.  And  where  will  the  money  go  for  that? 

Dr.  Cochran.  The  money  comes  back  to  the  laboratory  for  re- 
search and  development  basically.  Some  of  it  goes  to  the  inventors, 
because  as  Congressman  Baker  said  you  have  got  to  incentivize 
people  to  want  to  do  the  extra  work. 

This  particular  one  is  sort  of  interesting.  It  was  developed  as 
part  of  our  laser  program  as  basically  a  high-speed  oscilloscope. 
The  inventor  had  done  his  job  when  he  made  that  for  the  program. 

But  because  we  incentivize  them  to  get  creative  and  really  press, 
as  you  suggested  we  do,  they  went  further  and  started  saying,  gee, 
you  know,  we  can  buy  the  parts  from  Radio  Shack,  more  or  less, 
build  it  cheaply  and  make  it  something  that  is  really  a  commer- 
cially viable  activity. 

We  have  got  to  get  a  lot  of  partners  to  do  it,  but  we  are  proceed- 
ing on  that  path. 

Mr.  Rohrabacher.  Just  to  show  you  to  the  magnitude  of  this, 
this  device  could  also  be  used  as  a  mine  detector. 

Dr.  Cochran.  Yes,  sir. 

Mr.  Rohrabacher.  One  of  the  issues  I  am  very  concerned  with 
in  the  post-Cold  War  world  is  trying  to  cleanse  this  world  of  land 
mines  that  destroy  little  children's  legs  all  over  the  world. 

You  know,  somebody  plants  a  land  mine  and  five  years  later 
some  little  child  is  walking  along  and  its  legs  are  blown  off.  This 
is  not  a  rare  occasion.  We  are  talking  about  something  that  hap- 
pens every  single  day. 

You  get  a  cheap  mine  detector  out  in  Cambodia,  or  Afghanistan, 
we  are  talking  about  a  wonderful  contribution  to  the  well-being  of 
our  society. 

These  things — in  other  words,  there  are  things  that  can  happen 
in  the  post-Cold  War  world,  and  I  would  hope  that  in  a  global  mar- 
ket that  your  profit  potential  in  a  global  market  would  make  it  pos- 
sible for  you  not  to  earn  $8  million,  but  earning  tens  of  millions, 
if  not  hundreds  of  millions  of  dollars  from  this  type  of  creative  en- 
deavor. 

Feel  free  to  comment. 

Dr.  Hartley.  Let's  see.  I  think  my  number  was  more  like  $60 
million. 

Mr.  Rohrabacher.  All  right. 
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Dr.  Hartley.  That  is  our  target  for  what  we  think  it  would  level 
out  to.  It  does  take  a  few  inventions  that  are  very  special.  As  Dr. 
Gay  said,  only  one  out  of  several  hundred  ever  amounts  to  a  sig- 
nificant return. 

The  transistor  would  be  a  wonderful  thing  to  reinvent,  or  the 
laser.  Those  things  bring  a  lot  of  money.  This  marvelous  radar  de- 
vice that  Livermore  has,  the  commercial  sales  of  that,  you  have  to 
be  careful  with  the  economics  in  these  projections  because  the  in- 
dustry that  manufactures  them  may  have  20  pieces  that  are  intel- 
lectual property,  each  one  of  which  he  is  paying  a  5  percent  royalty 
on. 

So  he  has  to  be  able  to  make  some  money  on  that,  as  well.  So 
that  actually  tracing  back  how  much  they  will  make,  it  is  not  the 
entire  sale.  It  is  their  piece  of  it,  but  it  is  still  very  significant. 

I  would  hope  we  would  do  hundreds  of  millions  of  dollars,  too, 
but  realistically  to  think  that  we  can  support  an  entire  lab  struc- 
ture on  that,  I  do  not  know  any  evidence  of  that  happening  in  this 
country. 

Mr.  ROHRABACHER.  But,  you  know,  when  somebody  uses  the 
word  "realistically,"  it  is  always  based  on  what  is  realistic  in  today, 
in  "reality."  That  is  what  "realistic"  means,  reality. 

Dr.  Hartley.  Yes,  sir. 

Mr.  ROHRABACHER.  And  what  is  really  important  is  for  us  to 
change  reality.  That  is  what  science  is  all  about. 

Mr.  Baker? 

Mr.  Baker  of  California.  That  leads  me  into  my  story. 

Ronald  Reagan  ended  one  speech  with  "We  can  dream  big 
dreams  because  indeed  we  are  Americans."  I  think  that  is  what 
this  is  all  about. 

How  do  we  not  stifle  research  with  high  fees  and  front-ending, 
but  how  do  we  encourage  people  to  work  cooperatively  with  our 
laboratories  and  their  wonderful  techniques  in  order  to  get  more 
out? 

So  I  am  very  much  in  favor  of  that. 

Let  me  ask  Mr.  Gay,  because  he  argued  the  other  way.  He  wants 
more  cost  sharing. 

What  percentage  of  your  budget  would  be  returned  from  your 
cost  sharing  agreements  today  to  the  renewal  lab? 

Dr.  Gay.  What  I  could  speak  to  is  my  own  experience  from  the 
industrial  side,  having  been  involved  in  some  cost-sharing  in  indus- 
try, since  I  have  the  financial  data  from  that  experience. 

It  relates  to  a  company  called  Arco-Solar  where  during  about  the 
first  approximately  10  years  of  our  company's  operation,  we  created 
jobs  for  about  500  people,  manufacturing  jobs  in  Southern  Califor- 
nia. 

Corresponding  to  that  was  an  additional  approximately  250  to 
300  jobs  from  the  supplier  industry  that  made  the  components  we 
used  to  make  our  solar  modules. 

Downstream  from  that  was  a  distributor  and  dealer  network 
which,  just  in  the  United  States,  although  roughly  75  percent  of 
our  product  was  exported,  just  in  the  United  States  there  was 
roughly  70,  close  to  100  employees  in  the  distributor  network  and, 
correspondingly,  another  300  employees — 


76 

Mr.  Baker  of  California.  I  think  I  get  the  picture,  Dr.  Gay.  So 
it  is  creating  jobs.  Who  is  putting  the  money  in? 

Dr.  Gay.  Of  that,  we  received  about  $4  milhon  in  R&D  money 
from  the  Department  of  Energy.  There  were  roughly  800  jobs,  then, 
that  were  created  over  this  10-year  period  I  am  talking  about. 

So  you  could  make  some  estimates  of  what  the  average  salaries 
were.  You  may  say  to  first  order 

Mr.  Baker  of  California.  But  my  question  was.  How  much  of 
your  budget  at  the  Renewable  Lab  is  paid  for  by  cost-sharing 
agreements? 

The  answer  is.  Tiny  few.  And  they  would  tend  to  discourage  peo- 
ple from  coming  to  you  unless  they  had  a  really  good  fix  on  a  prod- 
uct already. 

What  I  want  to  do  is  to  have  some  of  that,  yes.  If  you  are  an  end 
user  and  you  just  want  to  use  Livermore's  lasers  to  do  a  certain 
thing  and  that  is  all  you  want  to  do,  fine.  Pay  the  cost-sharing. 

But  if  you  want  to  invent  a  medical  machine  or  device  that  may 
save  lives  and  do  wonderful  things  and  you  are  not  sure  you  can 
ever  invent  it,  all  I  want  to  know  is,  yes,  if  the  government  deter- 
mines that  is  a  good  project,  and  the  company  determines  that  is 
a  good  project,  if  you  succeed  then  I  want  a  share  in  that  success. 

If  you  fail,  then  we  have  not  helped  society  in  that.  So  I  do  not 
like  the  front-end  approach  because  I  think  it  would  discourage  re- 
search. 

And  I  do  not  think  at  the  Renewable  Lab  you  really  have  a  lot 
of  cost-sharing. 

Dr.  Gay.  In  our  CRADA  agreements,  we  have  72  percent  of  our 
CHAD  As  are  the  industry  cost-share.  Of  the  small  businesses  that 
have  CRADAs  with  us,  67  percent  are  industry  cost-share. 

In  the  contracted  R&D  agreements,  we  have  22  percent  of  the 
funding  that  is  industry  cost-share. 

Mr.  Baker  of  California.  What  is  the  dollar  amount?  I  mean, 
they  are  cost-sharing  all  right,  but  on  what  basis? 

Dr.  Gay.  If  you  look  at  roughly  $90  million  of  contracts  with  in- 
dustry, an  additional  20  percent,  close  to  $15  million  would  be  the 
industry  cost-share  that  makes  up  the  total  of  a  little  more  than 
$100  million  of  contracts  with  industry. 

Mr.  Baker  of  California.  So  20  percent  would  be  a  rough  figure. 

Dr.  Gay.  Yes. 

Mr.  Baker  of  California.  Okay.  Let  me  give  you  an  example. 
There  is  a  new  process — probably  not  "new,"  but  new  to  me — 
known  as  Aerogel.  That  is  a  carbon  paper  that  hopefully  will  re- 
place the  reverse  osmosis  that  is  so  energy  intensive. 

It  will  allow  us  to  take  solids  like  salts  out  of  waste  water.  If  we 
went  out  to  a  water  treatment  plant — let's  say  East  Bay  Mud  or 
San  Ramone  Dublin  Services  District  and  say,  hey,  we  want  you 
to  pay  50  percent  of  this.  We  think  we  can  take  all  the  solids  out 
much  more  cheaply,  they  would  laugh  at  us.  Their  taxpayers  are 
not  paying  fees — or  their  sewer  users  are  not  paying  fees  for  them 
to  go  out  and  chase  research. 

But,  if  we  said  we  think  we  have  a  good  process  and  we  are 
going  to  build  a  sample  plant  for  you,  if  we  are  successful  you  are 
going  to  get  so  many  millicents  per  gallon,  people  would  say,  yes, 
I  would  like  to  try  that.  We  will  put  up  some  money  and  we  will 
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do  some  sharing  with  you,  but  only  if  it  is  successful  will  we  have 
to  pay,  I  think  we  would  have  a  lot  of  people  coming  to  the  table. 

That  is  the  difference. 

And  in  the  renewable  area,  I  think  it  is  even  more  important 
where  the  likelihood  of  success  is  probably  less  than  even  in  the 
manufacturing  area. 

Let  me  run  to  a  couple  of  others  because  my  time  is  up. 

Mr.  Hartley,  you  mentioned  flexibility.  My  problem  with  that  in 
not  having  some  standards  is  that  we  now  have  a  waiver  process 
which  both  industry  and  the  government  determined  to  use  almost 
without  fail. 

So  even  when  we  have  success  we  waive  it. 

How  do  we  get  around  that  and  still  have  a  flexible  policy,  as  you 
mentioned? 

Dr.  Hartley.  I  am  not  sure  which  part  of  the  process  you  are 
concerned  about  flexibility. 

The  biggest  issue  we  deal  with  in  waivers  deals  with  the  DOE- 
added  value  tax  of  about  28  percent  that  funds  in  from  industry. 
That  is  frequently  waived,  most  frequently  waived,  because  it 
seemed  to  be  of  value  to  the  labs  and  for  DOE  for  us  to  achieve 
benefit. 

Is  that  the  aspect  you  are  referring  to? 

Mr.  Baker  of  California.  Well,  and  in  the  coal  process  we  waived 
it  if  it  was  exported;  and  we  waived  this;  and  we  waived  that.  The 
industry  does  not  want  to  pay,  and  the  bureaucracy  does  not  want 
to  put  up  with  the  paperwork  and  the  harassment,  so  everybody 
just  agrees  not  to  do  it. 

Dr.  Hartley.  Right. 

Mr.  Baker  of  California.  So  we  have  to  set  some  standards  so 
there  is  an  incentive  for  us  to  collect  the  fees.  I  would  hope  you 
would  help  us  develop  that. 

Ron,  we  are  talking  about  the  various  high-cost  areas  like  the 
NIF  facility,  let's  say  we  build  this  ignition  facility  that  has  high- 
speed laser. 

Would  that  have  any  commercial  applicability  at  all? 

Dr.  Cochran.  It  turns  out  that  it  does,  in  many  nondirect  ways. 

Many  of  the  inventions  that  we  talk  about  are  coming  out  of  that 
program.  To  the  extent  that  we  can  license  those  inventions,  you 
do  get  paybacks  for  that. 

Beyond  that,  we  are  actually  helping  create  an  laser  optics'  in- 
dustry which  is  going  to  create  jobs  in  the  area.  We  are  going  to 
have  a  company  actually  build  a  plant.  That  company  will  provide 
our  glass,  but  also  will  be  available  in  the  area  to  provide  glass  to 
many  other  applications. 

We  have  done  that  in  the  past.  It  works  very,  very  well.  So  you 
do  get  payback  from — 

Mr.  Baker  of  California.  When  they  sell  that  class  to  other  peo- 
ple, will  we  get  royalties? 

Dr.  Cochran.  From  the  inventions  they  use,  which  may  or  may 
not  be  in  that  particular  glass,  we  will  get  royalties.  But  from  the 
glass  that  they  invent  and  sell,  of  course  we  would  not. 

Mr.  Baker  of  California.  Could  you  help  us  then  to  design  a  sys- 
tem that  would  provide  that  incentive? 

Dr.  Cochran.  Sure. 
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Mr.  Baker  of  California.  And  Mr.  Hartley,  also? 

Dr.  Hartley.  We  would  be  pleased  to. 

Mr.  Baker  of  California.  Give  the  government  flexibility,  because 
we  do  not  think  we  are  going  to  pay  for  all  research  out  of  royalties 
or  fees. 

On  the  other  hand,  we  want  to  put  the  incentives  all  on  our  side 
of  the  table  so  that  your  interest  is  to  go  out  and  find  businesses 
that  may  need  your  products,  and  the  business's  interest  is  to  come 
to  you  for  your  laser  technology. 

Dr.  Cochran.  Again,  I  think  the  key  thing  is  to  design  this  on 
the  front  end  so  that  you  can  work  out  a  project  and  so  everyone 
knows  that  this  is  part  of  the  deal  that  there  is  going  to  be  cost 
recoupment,  and  you  can  work  out  some  very  successful  arrange- 
ments. 

Mr.  Baker  of  California.  Good.  Thank  you. 

Mr.  ROHRABACHER.  Thank  you  very  much,  Mr.  Baker. 

I  would  like  to  thank  this  panel  of  witnesses.  As  you  can  tell,  we 
are  serious  about  trying  to  do  something  here,  and  we  would  appre- 
ciate your  continued  guidance  in  this  area  so  that  we  can  work 
with  you  and  again  come  up  with  something  that  works,  and  some- 
thing that  benefits  you  and  benefits  industry  and  the  American 
people  at  the  same  time. 

And  by  the  way,  I  am  informed  by  my  staff  that  this  is  not  some- 
thing that  we  are  just  going  to  sit  on.  We  are  actually  going  to  try 
to  come  up  with  some  kind  of  legislation  in  the  next  couple  of 
months  before  the  end  of  the  session. 

So  we  will  be  in  touch. 

Thank  you,  Mr.  Baker,  and  this  hearing  is  adjourned. 

Dr.  Hartley.  Thank  you. 

Dr.  Cochran.  Thank  you. 

Dr.  Gay.  Thank  you. 

[Whereupon,  at  12:40  p.m.,  Thursday,  August  1,  1996,  the  hear- 
ing was  adjourned.] 

[The  following  material  was  received  for  the  record:] 
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Additional  testimony 

Ti:STIT./fONY  firom  Richard  L.  Wilkey,  Pre;  idem  of  Fisher-Barton  Ijic,  Wai  ertown  WI  before  the 
SUBCOMMTTT'EE  ON  ENERGY  AND  EI  ;VIRONVIENT  of  the 
COMN'J'iTEE  ON  SCIENCE 

Thursdiy.  August  1,  1996 

Rm.  23 18  Raybum  House  Office  Building 


You  are  iicquainted  with  the  report  (  rcpared  by  the  University  of  New  Mexico  concern  ng 
the  'Technology  Transfer  Impact  Profiles"   A^herein  the  impact  of  tech  transfer  and  our  company 
was  dif  aissed.  I  could  not  offer  any  further  insight  to  that  report.  I  wish  to  focus  on  why  this 
prograTi  is  so  irrportant  to  small  companies  such  as  ours,  how  it  worked,  why  it  worked  so  well, 
what  hss  resulted  from  that  grant  and  some  observations  about  tech  transfer. 

I  wish  to  begin  with  the  why  of  the  :  tory.   Our  company  is  a  rather  traditional  company. 
One  that  we  in  t.'ie  midwest  would  call  a  mc  :al  bender.  We  make  lawn  mo\/'er  blades.  A  simple 
produn  that  you  would  not  think  required  i  ny  degree  of  high  technology.  However  like  many 
things,  mower  b'ades  are  complex.  It  is  an  tern  that  has  the  potential  of  causing  a  lot  of  damage. 
Typically  a  mower  blade  weighs  about  2  5  pounds  and  runs  at  about  200  MPH.  There  is  a  lot  of 
kinetic  energy  a<  sociated  with  a  blade.  Thi   requires  a  great  deal  of  care.  ^AHien  I  started  my 
company  in  197.1.  we  did  not  pay  much  att<  ntion  to  the  engineering  paramiters.  We  used  a 
process  that  had  been  used  by  others  for  a  r  umber  of  years  and  that  seemed  to  work.  About  the 
time  ^^>t  really  got  out  company  rolling,  products  liability  reared  its  head.  1°he  mower 
rranufxcturers  hid  to  find  a  way  of  making  their  machines  safer.  From  our  stand  point,  this  mjant 
il'.at  machines  would  be  made  with  blades  t'>at  could  stop  much  faster  that  ever  before.  Shorter 
stopping  times  rieant  that  we  would  have  t  >  reduce  the  mass  in  the  blade  iu  order  to  get  braking 
systerrs  that  would  hold  up  over  long  peric  U  of  time. 

We  had  :o  develop  engineering  star  dai  ds  for  our  products.   We  nei:ded  to  know 
specifically  wha'  the  blade  could  do  from  a  fatigue  aad  strength  point  of  vi<;w.   At  that  time  wo 
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were  a  very  small  company  with  about  2S  er  iployees.  We  simply  did  not  have  the  resources  to  do 
the  research  needed.  We  turned  to  the  Univ  :rsiiy  of  Wisconsin  for  help.  There  we  found  a 
graduate  student  who  would  use  our  problem  for  his  thesis.  In  a  matter  of  a  couple  of  years  wc 
collectrd  a  great  deal  of  information  which ;  llowed  us  to  develop  blades  the  t  would  begin  to 
achieve  the  characteristics  necessary  to  solv:  the  manufacturing  problems  we  were  facing.  That 
was  the  b^nnin;;  of  our  tech  transfer  activi  ies. 

We  worked  on  lighter  blades  succes.-  fijlly,  however  the  consumer  wis  not  very  excited 
about  what  they  perceived  as  a  reduction  in  quality.  The  typical  consumer  thinks  of  a  heavier 
product  as  being  a  better  product.  That  is  ti  ue  firom  a  wear  stand  point  as  products  wear  away  a 
little  at  a  time  an  j  the  more  material  availab  e  the  longer  it  will  last.  The  solution  of  one  problem, 
lead  to  another.  We  now  had  to  find  a  way  ;o  make  the  blade  last  longer.  We  went  back  to  tho 
Univer3ity  and  enlisted  more  graduate  studc  Ms  to  help  us.  That  lead  us  to  Plasma  spraying.  U'e 
found  a  graduate  student  who  found  this  int  nesting  and  challenging.  The  process  showed 
promise  howeve,-  the  University  did  not  ha\ :  the  facilities  we  needed.  We  learned  the  theory  but 
lacked  process  information.  We  needed  to  ake  the  next  step. 

To  solve  our  problem  we  turned  to  he  government  labs.  In  1987,  we  made  application  to 
DOE  for  a  Tech  Transfer  grant  to  work  wit  i  Sandia  thermal  spray  scientists.  We  sent  an  engir«er 
to  Sandia  to  learn  the  process.  We  had  son  e  problems  that  we  could  not  s^lve.  By  then  we  sr.w 
the  plasma  spraying  process  as  a  way  to  sol  'e  a  whole  series  of  problems  in  industry.  We  took 
those  and  our  bLide  problems  along  to  Sane  ia. 

While  wo  wanted  solutions  to  our  ii  imediate  problems,  we  were  more  interested  in 
developbg  the  expertise  that  we  could  use  o  solve  long  term  manufacturirg  solutions.  In 
conjunction  with  the  scientists  at  Sandia,  w :  decided  that  the  best  way  to  gain  the  kind  of  process 
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infbrmiition  would  be  to  work  hand  in  hand  Arith  the  Sandia  scientists.  Like  several  of  our 
employees,  Bill  lenling  had  a  Masters  in  M*  lallurgical  engineering  from  the  University  of 
Wisconsin.  He  v/cnt  to  work  on  govcmmer  t  projects.  You  might  say  that  he  was  working  on  his 
apprenticeship  in  plasma  technology  at  Sane:  la. 

I  have  spsken  about  this  program  m  my  many  times  over  the  past  8  or  10  years  and  have 
told  numerous  pnople  that  we  received  our  ijraduate  degree  from  Sandia.  Where  could  you  find  a 
facility  with  the  high  level  of  scientific  abilit;'  available  in  a  production  environment?  Sandia 
actually  finds  solutions  to  real  problems.  W  a  worked  on  some  of  these  prorilems.  One  early 
problem  invoIve<l  a  way  to  insulate  a  detoni-tor  from  intense  heat  in  the  event  a  plane  went  dov/n 
with  an  atomic  vfeapon  on  board.  There  w(  re  numerous  other  programs  that  our  engineer 
woiiced  hand  in  liand  with  the  Sandia  scieni  sts.  Four  papers  were  authored  and  presented  to  the 
various  technical  societies.  Three  in  partici  !ar  received  a  best  paper  award   Four  cover  pages 
are  attached.  Please  note  the  authorship  ir-:ludcs  our  engineer  along  with  Sandia  personnel. 
These  represent  original  work  that  has  advanced  the  technology  available  for  the  entire  industry 
which  is  certainly  a  benefit  to  the  US  cconc  ny. 

Our  ability  to  solve  problems  with  p'asma  spry  technology  has  resulted  in  several  new 
products  here  in  the  US.  One  part  is  rather  mundane  but  a  product  that  could  only  be  obtained 
from  Europe,  a  ceramic  bike  lim.  Ceramic.^  provide  superior  braking  action  in  wet  weather.  A 
more  sophisticated  product  is  a  Bi-Polar  sc  ssors  for  the  medical  field.  I  ha  ve  a  sample  for  you  to 
see.  This  produ:t's  success  depended  upor  the  development  of  a  very  high  density  alumina 
^^xeramic  coating,  a  product  that  took  some  ive  years  to  develop.  This  is  just  now  being  put  on 
the  market  and  will  provide  the  surgeon  wi  h  a -device  that  will  cauterize  ths  incision  for  blood-ess 
surgery.  Both  projects  are  the  result  of  the  tutelage  we  received  at  Sandia.     We  have  many  other 
examples,  such  .is  impulse  drying  of  paper  -  we  are  told  that  implemented  this  process  would 
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save  over  $1,600,000,000  per  year  in  energ)  costs  in  ihe  paper  industry.  The  success  of  this  is 
dependent  upon  a  thermal  sprayed  ceramic  c oating.  This  is  one  item  we  initially  brought  to 
Sandia  and  which  is  now  about  ready  for  th(  first  stage  of  commercializatioa 

While  we  view  the  program  as  makii  g  a  significant  contribution  to  the  success  of  our 
compary,  we  lock  on  it  as  a  win  win  situati(  n  for  both  the  lab  and  our  company.  We  did  not 
approach  this  as  3  freebie  but  as  a  joint  effoi  t.  Our  objective  was  to  get  process  information.  ^Ve 
did  not  come  away,  nor  did  we  intend  to  co.  ne  away  with  a  maricetable  product.  The  govemm:nt 
labs  arc  the  repo:>itory  of  some  of  the  most  important  process  technology  in  the  world.  As  long  as 
we  havs  government  and  military  needs  for  hese  kind  of  facilities,  I  believe  that  it  is  important 
that  there  be  wajs  to  disseminate  the  inforrr  ation.  When  you  view  this  in  tlie  context  of  a  learning 
experience  and  you  get  participation  from  e  'eryone.  one  can  justify  the  expanse. 

It  does  not  seem  feasible  to  be  able  to  get  private  companies  to  be  able  to  pay  the  full  cjst 
of  any  of  the  tech  transfer  programs.  Consi  ier  that  Sandia  necessarily,  has  the  best  (most 
expensive)  equipment  and  the  cream  of  the  -cientific  crop  figured  into  its  overhead.  When  you 
combine  those  it  ;ms  with  the  bureaucracy  a ;  a  result  of  being  funded  by  a  govemmcnt  agency,  the 
cost  of  getting  aiiything  done  are  truly  exor'>itant.  It  is  easy  to  see  why  a  s|>ecial  hammer  might 
cost  $600. 

The  fundamental  question  is  whethe  or  not  the  labs  should  continu*:  to  exist.  Do  we  hive 
the  national  concerns  that  justify  their  conti  lued  operation   If  that  answer  is  yes  then  we  need  to 
recognize  that  high  cost  and  find  a  way  to  g :t  the  technology  that  is  being  developed  at  these  Libs 
.^to  the  private  sector.  There  may  be  a  cen  lin  animus  among  many  scientists  about  sharing 
knowledge  or  perhaps  being  bothered  or  in'  2rrupted  by  these  programs.  Perfiaps  we  should  ask 
the  lab  scientists  to  think  of  themselves  difF  rently.  Perhaps  they  should  think  more  like  those  in 
acadeniia  where  the  mission  is  to  educate  ad  train   The  labs  should  be  mentors  to  private 
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industiy.  This  type  of  attitude  along  with  th :  production  facilities  at  a  lab  such  as  Sandia  could  go 
a  long  way  towaid  transferring  the  technolo;;y  into  the  US  economy. 

It  is  necet^saiy  to  recognize  that  to  h:  ve  world  cla>>$  fiicilitics  that  the  labs  overhead  woi  Id 
be  far  and  above  (hat  which  any  one  other  t>  an  a  government  agency  could  afford  and  charge 
accordingly.  In  the  case  of  our  grant,  the  fa  :t  that  we  contributed  a  full  time  post  graduate 
en^neer  who  worked  at  least  50%  of  his  tin  e  on  government  projects,  the  government  got  a  fl  U 
return  znd  more  on  its  S57,000  investment  tie  day  we  left  the  program.  Our  contribution  to  th: 
general  economy  ranging  up  to  $190  per  do-Iar  of  original  investment  is  merely  the  icing  on  the 
cake. 

Tliis  program  has  not  been  without  i  serious  investment  on  our  part    We  provided  the 
engineer  which  v.-as  more  than  the  grant  whi  n  you  add  on  the  overhead  cos's  to  it.  To  date  our 
investment  exceeds  SI, 500,000,  a  substantia i  sum  for  a  small  company  such  as  ours.  For  a  long 
time  I  could  not  find  a  justification  for  the  r.  pcnse  on  our  balance  sheet.  We  were  doing  a  lot  of 
interesting  things  with  no  return  on  our  investment.  It  has  only  been  recently  that  some  of  thes-: 
projects  axe  reacliing  the  production  stage  a  id  providing  revenue.  We  are  convinced  that  we  hive 
made  a  significant  contribution  which  would  not  have  been  without  our  Sandia  learning 
experience. 

Tjis  is  tnily  a  success  stoiy. 

Richard  L.WUkey 
Attachments  1-4 
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AttMchmcnt  1  of  4 


A  Comparison  of  Techniques  for  the 

Metallographic  Pn  paratfon  of  Thennat 

Sprayec  Samples 


M.  F.  Smltn,  0.  T.  McCuftln.  and  J.  A.  Henfllng 

Sandia  NaUo-  al  Laboratories 

Albuqu  .rqu0.  NM 


W.  a  Unling 

Tbermal  Spr;  y  Technologies 

Watef  own.  Wl 


Reprii  :Bd  from 

ThonnaJ  S;  :ay  Coatings: 

Pro{ieftIea,  Preeasjes  and  Appiieations 

Proooet  Ins*  of  (As 

Fouith  Notional  The  Tiial  Spray  Confeience 

Pttisbunsft.  Pcnnsytirania.  USA 

4-10r;ay1991 


REPRINT 
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Attachments  or 4 


Beneficial  Effectj  of  Auatempering 

Past-Treatment  oii  Tungsten  Carbide 

Based  We  ar  Coatings 


WllllaxiJ.  Unling 

Ratier-  3arton.  Inc. 

Watertown,  Wisconsin.  USA 

Mark  F.  Smith,  Joseph  A.  Handing 

Sandia  Natt;nal  Laboratories 
AUHiquarque,  New  MexJoo,  U6A 


Repr  ntetj  from 

THERMAL  SPRAY  RESr;ARCH  AND  APPUCATK3NS 

Pfoeet  ilnga  of  the 

9rd  National  The  maJ  Spray  Conference 

Long  Baxh,  CaJifoinla 

20-21  May  1990 


REPRINT 


Tto  jiatsrials 
Infonnt  tfon  Sociflty 
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Attachment  3  of  4 


Tliermal  Coatlnj  Development  for 
Impuif  e  Drying 


W.J  Lsnling 

Thetmal  Spr  iv  Technologies 

DIvlsfon  of  Fahor-Barton,  Inc. 

WatBrtown,  A/Isconsln.  USA 

M.F.  Smith 

Sandia  NstlcnaJ  Laboratories 

Albuquerque,  New  Mexico,  USA 

D.!  Orloff 

Instllute  of  Paper  Sclsnca  and  Tech. 

AtJania,  i3«orgla,  USA 


Repr  ntod  from 

THERMAL  SPR  .Y:  OOEBNATIONAI. 

ADVANCES  IN  CC  ^TlftGS  TECHNOLOGY 

Procet  jinga  of  the 

Intamational  The.  mal  Spray  Conf«r«ncB 

2S  May  6  June  1992 

Orlando  Florida  USA 


REPRINT 


^9^. 
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Attiicfimi.iit4  of  4 


Process  for  Producing  Plasma  Sprayed 

CarbidQ-Bas^d  Co  stings  with  Minimal 

DecarburJza:ion  and  Near 

Theoretic  al  Density 

William  J.  Lenling 

Fiaher-E  arton,  Inc. 

Watertown,  l/Isconein,  USA 

Mark  F.  Smitn. .  oseph  A.  rienlllng 

SandlaNatto  al  Laboratories 
Albuquerque,  ''ew  Mexico,  USA 

Repri:  ted  from 

THERWU.  SPRAY 

RESEARCH  M  D  APPUCATIONS 

Proceei'ings  of  the 

3rd  National  Then  ial  Spray  Conference 

Long  Bes:}!,  Callfomja 

20-25  May  19S0 


REPRINT 
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® 

Tbc  IttcTlals 
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Additional  material 

United  States  (ieiuTal  Accoiintiiig  OlTice 


/^  A(^  Report  to  the  Chairman,  Subcommittee 

^^'^^^  on  Energy  and  Environment,  Committee 

on  Science,  House  of  Representatives 


ENERGY  RESEARCH 

Opportunities  Exist  to 
Recover  Federal 
Investment  in 
Technology 
Development  Projects 


j>V "^^ 
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GAO 


United  SUtes 

General  Accounting  Office 

Waslilngton,  D.C.  20548 


Resources,  Conununlty,  and 
Economic  Development  Division 

B-271732 

June  26, 1996 

The  Honorable  Dana  Rohrabacher 

Chairman,  Subcommittee  on  Energy  and  Environment 

Committee  on  Science 

House  of  Representatives 

Dear  Mr.  Chairman: 

The  Department  of  Energy  (doe)  is  involved  in  many  cost-shared 
technology  development  programs  with  the  private  sector.  In  general,  a 
major  objective  of  such  programs  is  to  help  promote  the  development  and 
commercialization  of  more  efficient,  environmentally  attractive,  and 
affordable  technologies  that  will  better  utilize  the  nation's  energy 
resources  and  enhance  opportunities  for  domestic  economic  growth  and 
employment.  In  view  of  the  increasing  importance  of  using  creative 
methods  to  fund  technology  programs  under  today's  budgetary 
constraints,  you  requested  that  we  (1)  determine  the  extent  to  which  doe 
requires  repayment  of  its  investment  in  cost-shared  technology 
development,  including  the  similarities  and  differences  in  the  mechanisms 
used,  and  (2)  identify  the  advantages  and  disadvantages  of  repayment  We 
focused  most  of  our  work  on  four  doe  offices — Fossil  Energy,  Energy 
Efficiency  and  Renewable  Eiiergy,  Envirorunental  Management,  and 
Nuclear  Energy — because  they  fund  most  of  the  Department's  cost-shared 
technology  development  programs  and  projects  involving  contracts  and 
cooperative  agreements. 

Rp<iiilt<5  in  Rripf  ^^^  generally  does  not  require  repayment  of  its  investment  in  cost-shared 

ive&UlLa  ill        lei  technology  development  projects.  We  Identified  four  programs  In  doe  that 

require  repayment  of  the  federal  investment  if  the  technologies  are 
commercialized.  The  offices  we  reviewed  plan  to  devote  about  $8  billion  in 
federal  funds  to  cost-shared  projects,  of  which  about  $2.5  billion  is  subject 
to  repayment  The  four  programs  are  the  (1)  Clean  Coal  Technology 
Program,  which  accounts  for  about  90  percent  of  the  funds  subject  to 
repayment;  (2)  Metals  Initiative  Program;  (3)  Electric  Vehicles  Advanced 
Battery  Program;  and  (4)  Advanced  light  Water  Reactor  Program,  which 
requires  repayment  for  some  projects. 

DOE  recoups  its  investment  under  all  four  programs  through  royalties  and 
fees  paid  under  licensing  agreements.  A  percentage  of  revenues  from 
commercial  sales  of  technologies  is  also  applied  toward  repayment  in 
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three  of  the  programs  and  to  a  limited  extent  in  the  Advanced  Battery 
Program.  The  Metals  Initiative  Program  allows  for  the  recovery  of 
150  percent  of  the  federal  investment,  while  the  other  three  programs  are 
limited  to  100  percent. 

The  mayor  advantage  of  having  a  repayment  policy  is  that  the  federal 
government  could  recover  some  of  its  investment  in  successfully 
commercialized  technologies.  However,  according  to  doe  officials, 
repayment  could  also  discourage  some  in  industry  from  commercializing 
technologies  or  participating  in  projects,  create  an  auiministrative  burden 
on  both  DOE  and  industiy,  and  cause  technologies  to  become  less 
competitive  in  the  marketplace.  We  believe  many  of  the  disadvantages  can 
be  mitigated  by  structuring  a  flexible  repayment  requirement  with  the 
disadvantages  in  mind.  Because  opportunities  exist  for  substantial 
repayment  in  some  of  doe's  programs,  requiring  repayment  would  allow 
the  government  to  share  in  the  benefits  of  successfully  commercialized 
technologies  that  could  amount  to  hundreds  of  millions  of  dollars. 

Rar'L-orrkiinrl  °^^  ^'^  ^^  private  sector  are  involved  in  hundreds  of  cost-shared  projects 

DaCKgrouilU  aimed  at  developing  a  broad  spectrum  of  cost-effective,  energy-efficiency 

technologies  that  protect  the  environment;  support  the  nation's  economic 
competitiveness;  and  promote  the  increased  use  of  oil,  gas,  coal,  nuclear, 
and  renewable  energy  resources.  Universities  and  national  laboratories 
also  participate  in  many  of  these  government-industry  collaborations. 
Most  of  the  projects  that  involve  technology  development  beyond  basic 
research  are  funded  under  cost-shared  contracts,  cooperative  agreements, 
and  cooperative  research  and  development  agreements  (cradas). 

The  offices  in  our  review  are  funding  more  than  500  projects  under 
contracts  and  cooperative  agreements  with  Industry  that  are  e3q)ected  to 
cost  more  than  $16  billion  by  the  time  they  are  completed,  doe  plaiB  to 
fund  about  $8  billion  and  industry  the  balance.  The  four  programs  that 
require  repayment  cover  about  60  projects.  The  other  programs  cover 
more  than  450  projects. 
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Four  DOE  Programs 
Have  a  Repayment 
Policy,  and  the 
Repayment 
Mechanisms  Are 
Similar 


Although  DOE  participates  with  the  private  sector  in  many  cost-shared 
technology  development  programs,  only  four  require  repayment  of  the 
federal  investment  if  the  technology  is  ultimately  commercialized.  The 
mechanisms  used  for  repayment  are  similar  in  that  they  generally  require  a 
portion  of  royalties  and  fees  from  licensing  technologies  and  revenues 
from  commercial  sales.'  Also,  three  programs  provide  for  up  to  a  20-year 
repayment  period  and  two  allow  flexibility  on  when  repayment  begins.  A 
m^^or  difference  in  the  programs  is  that  one  program  provides  for  up  to 
150-percent  repayment,  while  the  other  programs  limit  repayment  to 
100  percent 


Clean  Coal  Technology 
Program 


The  Qean  Coal  Technology  Program  is  a  partnership  between  the  federal 
government  and  industry  for  sharing  the  costs  of  commercial-scale 
projects  that  demonstrate  Innovative  technologies  for  using  coal  in  a  more 
environmentally  sound,  efficient,  and  economical  maimer,  doe  is  investing 
more  than  $2.2  billion  in  this  program  through  the  year  2003.  The  funds 
have  been  committed  under  cooperative  agreements  to  more  than  40 
active  and  completed  projects  that  were  selected  in  five  separate  rounds 
of  nationwide  competitions  for  project  proposals  conducted  from  1986  to 
1993.  DOE  funds  up  to  50  percent  of  a  project's  cost,  and  the  nonfederal 
participants  fund  the  balance.  Most  of  the  projects  are  currently  in  the 
design,  construction,  or  operation  phases. 


In  1985,  when  the  program  began,  doe  made  a  programmatic  decision  in 
consultation  with  industry  and  the  Congress  to  require  the  participants  in 
the  clean  coal  projects  to  repay  the  federal  investment  in  projects  within 
20  years  after  a  project  ends  if  the  technology  is  commercialized.  For 
projects  selected  in  the  first  round  of  competition,  repayment  was  to  come 
firom  (I)  any  net  revenues  generated  from  continued  project  operations 
and  (2)  revenues  accruing  from  the  commercial  sale,  lease,  manufacture, 
licensing,  or  use  of  the  technology.  During  rounds  two  and  three,  doe 
changed  the  repayment  provisions  to  respond  to  the  industry's  concerns 
and  lessen  the  likelihood  that  the  repayment  requirements  could  hamper 
the  project  participants'  competitiveness.  Among  other  things,  doe 

(1)  excluded  net  operating  revenues  as  a  required  source  of  repayment, 

(2)  reduced  the  percentage  of  revenues  frt>m  technology  sales  that  are 


'DOE'S  national  laboralories  and  enerQr  research  centera  can  receive  royalties  and  fees  from  licensing 
patents  for  inventions,  processes,  and  services  that  are  developed  under  cost«hared  CRADAs  and 
other  mechanisms.  Although  the  provisions  covering  these  agreements  can  also  constitute  a  form  of 
repayment,  they  are  designed  to  provide  the  government  with  a  way  to  share  in  the  successor  a 
technology  and  are  independent  of  the  government's  contribution  to  the  underlying  technology.  As 
agreed  with  your  oOlce,  we  excluded  CRADAs  as  a  specific  focus  ot  this  review  because  there  is  no 
transfer  of  federal  f\jnds  to  industry  participants. 
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subject  to  repayment,  (3)  excluded  foreign  sales  from  repayment, 
(4)  eliminated  an  inflation  adjustment  requirement,  (5)  allowed  a  grace 
period  before  repayment  begins  to  facilitate  tlie  technology's  initial  market 
penetration,  and  (6)  provided  for  a  waiver  from  repayment  altogether  if 
repayment  would  place  the  participants  at  a  competitive  disadvantage  in 
the  marketplace.^ 

According  to  doe  officials,  three  clean  coal  projects  with  a  federal 
investment  of  about  $36.2  million  have  progressed  to  the  repayment  phase. 
As  of  March  1996,  doe  had  received  payments  totaling  about  $377,000  for 
these  projects. 


Metals  Initiative  Program 


Under  the  Metals  Initiative  Program,  doe  shares  in  the  cost  of  research  and 
development  projects  intended  to  increase  the  energy  efficiency  and 
enhance  the  competitiveness  of  the  domestic  steel,  aluminum,  and  copper 
industries.  The  projects  are  carried  out  under  cooperative  agreements. 
Industry  is  required  to  provide  at  least  30  percent  of  the  funding,  and  doe 
provides  the  balance.  Indu-stry  participants  establish  a  holding  company 
for  each  project  for  the  purpose  of  holding  patents,  licensing  technology, 
tracking  technology  sales  and  use,  and  collecting  and  distributing  licensing 
fees  and  other  income. 


Appropriations  laws  require  repayment  of  the  total  federal  investment  up 
to  one  and  one-half  times  (150  percent)  from  the  proceeds  of  the 
commercial  sale,  lease,  manufacture,  or  use  of  technologies  developed 
under  the  program.  The  Metals  Initiative  Program  is  the  only  program  that 
requires  repayment  that  exceeds  doe's  investment  According  to  cxde, 
repayment  applies  to  all  sales — domestic  or  foreign.  As  of  September  1995, 
doe  had  spent  or  obligated  about  $89  million  for  projects  under  this 
program.  Although  some  patent  applications  have  been  filed  and  some 
licensing  agreements  have  been  negotiated,  none  of  the  projects  have 
begun  repayment  yet,  according  to  doe  officials. 


Electric  Vehicles  Advanced 
Battery  Development 
Program 


In  early  1991,  Chrysler,  Ford,  and  General  Motors  established  the  United 
States  Advanced  Battery  Consortium  to  jointly  sponsor  research  and 
testing  to  develop  advanced  batteries  for  electric  vehicles.  Later  that  year, 
doe  and  representatives  of  the  utili^  industry  agreed  to  work  together 


'CtungcA  In  rapaymenl  provfsfons  during  the  program  and  their  potential  impilcatlons  are  diacusaed  in 
two  prior  OAO  reports— Poasit  Puela:  leasons  Learned  in  DOE'a  Clean  Coal  Technology  Program 
(GAO/BCED-94  174.  May  26,  1994)  and  Foasil  Fuela:  Improvementa  Needed  In  IX)E'a  Clean  Coal 
Technology  Program  (GAO/RCED-92-17,  Ocl  30,  1991). 
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with  the  consortium  under  a  cost-sharing  arrangement  doe  is  providing  50 
percent  of  the  funding,  and  the  other  50  percent  is  being  provided  by  the 
participating  automobile  companies,  utilities,  and  battery  developers. 
According  to  doe,  current  plans  call  for  federal  contributions  amounting  to 
about  $103  million  for  funding  this  research  through  1996.  doe  expects  to 
approve  additional  funding  for  the  continuation  of  the  research  after  the 
consortium  submits  a  proposal  identifying  its  funding  needs. 

As  discussed  in  our  August  1995  report,^  doe  is  entitled  to  repayment  of  its 
financial  contributions  to  the  consortium  if  the  advanced  batteries  are 
commercialized.  Repayment  is  recommended  in  a  Senate  appropriations 
report  Under  the  terms  of  the  cooperative  agreement  between  doe  and  the 
consortium,  doe's  investment  is  to  be  repaid  based  on  (1)  the  revenue 
received  by  the  consortium  or  its  batteiy  developers  from  the  licensing  of 
patents  to  third-party  domestic  or  foreign  battery  manufacturers  and 
(2)  any  payments  to  the  consortium  or  its  contractors  upon  the  liquidation 
or  winding  up  of  its  business.  In  addition,  one  of  the  coraortium's  battery 
development  contracts  provides  for  repayment  to  doe  based  on  revenues 
from  the  domestic  or  foreign  sale  of  batteries  by  the  developer.  The 
repayment  period  ends  after  doe's  total  contribution  has  been  repaid,  or  20 
years,  whichever  occurs  first  The  repayment  obligation  can  be  waived,  in 
whole  or  in  part,  if  doe  determines  that  repayment  places  the  consortium 
or  its  battery  developers  at  a  competitive  disadvantage.  Three  of  the  eight 
battery  development  contracts  provide  that  repayment  will  not  begin  until 
battery  sales  by  the  developer  and/or  licensee  reach  a  specified  level. 


Advanced  Light  Water 
Reactor  Program 


TTie  reactor  program  focuses  on  making  standardized  advanced  light  water 
reactors  available  for  orders  during  the  1990s  to  help  meet  the  projected 
demand  for  new  electrical  generation  capacity  by  2010.  doe  provides  up  to 
50  percent  of  the  funding  for  projects  carried  out  with  irvlustry,  and 
industry  provides  the  balance.  According  to  doe,  In  1986  when  this 
program  was  begun,  repayment  was  not  considered  because  the  main 
objective  was  to  reduce  the  licensing  and  regulatory  impediments  that 
were  contributing  to  extensive  delays  in  the  construction  and  permitting 
of  nuclear  power  generating  facilities.  The  objective  evolved  into  a 
certification  of  advanced  light  water  reactor  designs  to  help  restore  the 
industry's  confidence  and  reduce  the  financial  risks  in  acquiring  new 
nuclear  plants  at  the  appropriate  time  in  the  future.  The  repayment 


'El«clric  Vehlckii  EtTorU  lo  CompleW  Advanced  Buieu  Oevtiopnwia  Will  Btquire  Mow  Tim*  mkI 
fondlnt  (CAOmCEb-SS-aU.  Aug.  l7.  IMt)- 
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provisions  covering  domestic  or  foreign  sales  have  been  Incorporated  into 
two  programs  that  are  part  of  the  Advanced  Light  Water  Reactor  Program. 

In  one  of  these  programs — the  advanced  reactor  design  certification 
program — the  Congress  provided  $14  million  in  additional  funding  for  a 
specific  contract,  and  an  appropriations  report  recommended  that  this 
additional  federal  cost  should  be  repaid  from  royalties  on  the  first 
commercial  sale  of  the  reactor  design,  doe  will  require  repayment  of  this 
amount,  doe  subsequently  agreed  to  provide  another  $1 1  million  in 
additional  funding  and  may  require  that  this  amount  be  repaid,  as  well  as 
any  additional  future  funding  provided  under  this  contract  doe's  original 
contractual  commitment  of  about  $50  million  is  not  subject  to  repayment. 
According  to  dob  officials,  the  Department  also  may  provide  for  the 
recovery  of  any  federal  contributions  in  excess  of  the  original  $50  million 
commitment  under  another  contract  in  the  advanced  reactor  design 
certification  program. 

The  other  program — the  "first-of-a-kind''  engineering  program — involves  a 
cooperative  agreement  between  doe  and  the  Advanced  Reactor 
Corporation.  According  to  doe,  In  the  development  of  this  program,  the 
participating  electric  generating  utilities  made  a  msuor  commitment  to 
provide  cost-share  funding  and  overall  direction  and  technical  advice  to 
achieve  a  plant  design  that  they  would  be  willing  to  acquire  at  some  future 
time.  Because  of  their  direct,  substantial  contributions  to  the  plant 
desigrts,  the  utilities  require  reactor  vendors  to  pay  them  royalties  from  the 
sale  of  the  plant  designs  or  technology  to  other  customers.  Since  the 
utilities  were  going  to  require  royalty  payments,  doe  decided  to  also 
require  royalties  proportionate  to  its  share  of  the  project's  total  costs.  The 
cooperative  agreement  requires  that  doe  be  repaid  up  to  its  total 
investment  from  the  revenues  received  by  the  Advanced  Reactor 
Corporation  from  the  sale  or  use  of  the  plant  designs  or  technology 
developed  under  this  program.  The  repayment  period  r\ms  up  to  20  years, 
or  until  the  federal  investment,  which  is  expected  to  total  $100  ntlUion,  Is 
repaid. 


Advantages  and 
Disadvantages  of  a 
Repayment  Policy 


A  repayment  policy  provides  both  advantages  and  disadvantages.  The 
main  advantage  is  the  recovery  of  the  federal  investment  We  believe  that 
many  of  the  disadvantages  and  arguments  against  repayment  can  be 
mitigated  by  structuring  a  flexible  policy  that  provides  criteria  and  factors 
to  consider  in  determiiiing  the  application  of  repayment  to  individual 
programs  or  projects. 
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In  1991,  DOE  considered  having  a  Depa^tInen^wide  policy  to  recover  its 
investment  in  technology  development  projects  and  even  developed  a 
draft  order  with  criteria  and  guidelines  for  determining  when  repayment  is 
appropriate.  But  due  to  substantial  opposition  within  the  Department  and 
the  departure  of  the  Deputy  Secretary  who  was  the  primary  supporter  of 
this  concept,  the  order  was  never  implemented. 


Advantages 


The  primary  advantage  of  a  repayment  policy  is  that  the  government  could 
recover  some  of  its  investment  in  the  development  of  technologies. 
According  to  several  doe  officials,  a  repayment  requirement  could  also 
provide  more  assurance  that  the  project  proposals  are  sound  and 
economically  viable  by  discouraging  proposals  that  are  too  marginal 
financially  for  their  sponsors  to  commit  to  repayment 


As  previously  mentioned,  the  doe  offices  in  our  review  are  funding 
projects  with  industry  that  are  expected  to  cost  more  than  $15  billion  by 
the  time  they  are  completed,  doe's  share  of  the  plaimed  funding  is 
expected  to  total  about  $8  billion,  and  the  nonfederal  share  about 
$7  billion,  as  shown  in  table  1.  About  $2.5  billion  of  the  $8  billion  Is  subject 
to  repayment 


Table  1:  Total  Planned  Funding  for 
Co(t-Shar*d  Teehnoloey  DavelopnMnt 
Project*  Involving  Conlractt  and 
Cooperative  Agreements  WitMn  Four 
IX>E  Offices 


Dollars  in  millions 


DOE'S  sham 


Amount  Total  DOE 

Amount  not  subject  Total  DOE  and 

subject  to                 to  planned  Nontederal    nonfedefal 

repayment    repayment  funding  share            share 


Fossil  Energy 

$2.2323 

$4.3375 

$6.5698 

$5.2490 

$11,818.8 

Energy  Efficiency 
and  Renewable 
Energy 

1449 

8383 

9832 

1.2S90 

2.242  2 

Environmental 
Management 

00 

463 

463 

180 

64.3 

Nuclear  Energy 

114  0 
$2,491  J 

2679 

3819 

5952 

977  1 

Total  contracts  artd 

cooperative 

agreements 

$5,490.0 

$7,9812 

$7,121.2 

$1S,102.4 

Note:  The  amounts  are  m  nominal  cJotiars  and  represent  ihe  total  funds  spent  and  planned  for 
active  projects  DOE  spent  about  $60  9  milion  lor  completed  or  tarm^ated  projects  urxler  Ihe 
Metals  iruttatrve  Program 

Source  Prepared  by  GAO using  DOEs  data 
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Ebccept  for  the  projects  within  the  four  programs  that  already  require 
repayment,  it  is  important  to  note  that,  for  a  variety  of  reasons  discussed 
later,  not  all  of  the  projects  contained  in  the  table  would  lend  themselves 
to  repayment  In  addition,  unless  follow-on  projects  are  undertaken, 
requiring  new  or  amended  contracts  or  cooperative  agreements,  only  new 
projects  not  yet  negotiated  with  industry  would  be  appropriate  for 
repayment 

While  the  potential  repayment  Is  difiicult  to  quantify,  dob  documents 
developed  when  the  1991  draft  repayment  policy  statement  was  under 
consideration  indicated  that  the  potential  is  substantial.  To  illustrate  the 
potential  for  repayment,  we  subtracted  the  approximately  $2.5  billion  in 
federal  funding  included  in  table  I  for  projects  already  covered  by 
repayment  provisions  from  the  approximately  $8  billion  total  planned 
federal  funding.  The  remaining  cooperative  agreements  and  contracts 
amount  to  about  $6.6  billion.  If  one  assimies  that  only  50  percent  of  this 
amount  is  dedicated  to  projects  that  would  lend  themselves  to  repayment, 
and  that  about  16  percent  of  research  and  development  funds  result  in 
commerdalized  technologies  (which  dob  ofQcials  say  is  about  average), 
then  about  $400  million  could  come  back  to  the  federal  government  in  the 
foim  of  repayment 

In  discussing  technology  development  programs  and  projects  with  doe's 
Deputy  Assistant  Secretaries  and  other  doe  officials,  many  of  them  agreed 
that  certain  types  of  projects  might  be  appropriate  candidates  for 
repayment  of  the  federal  investment  if  the  concept  was  employed  at  the 
beginning  of  the  projects  or  new  projects  are  undertaken  in  the  future.  The 
officials  generally  indicated  that  repayment  should  be  more  applicable  to 
projects  with  a  large  federal  investment  where  the  federal  contribution  is 
easily  identified,  projects  involving  technologies  that  are  close  to 
commercialization,  and  projects  in  which  the  federal  investment  serves  to 
reduce  the  costs  and  risks  of  providing  the  technology  to  potential  users. 
The  officials  also  said  that  technologies  that  have  a  large  potential  market 
and  technologies  that  are  likely  to  be  commercialized  in  foreign  countries 
are  good  candidates  for  requiring  repayment  of  the  federal  investment 
Some  oCDcials  said  that  repayment  should  be  directed  at  projects  that  have 
large,  well-financed  industiy  teams. 

DOE  oSIcials  indicated,  for  example,  that  the  Reservoir  Class  Field 
Demonstration  Program  might  be  appropriate  for  repayment  if  future 
projects  are  undertaken.  This  program  shares  costs  for  demonstrations  of 
'existing  and  new  technologies  for  increasing  production  from  U.S.  oil 
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fields  that  might  otherwise  be  prematurely  abandoned.  The  program 
operates  on  the  premise  that  the  characteristics  of  some  oil  formations  are 
similar,  and  when  small  and  mj^Jor  oil  producers  demonstrate  technologies 
and  processes  that  are  successful  in  increasing  production,  other  oil  field 
operators  may  want  to  try  them  in  their  fields.  Three  rounds  of 
demonstration  projects  have  been  undertaken,  and  more  may  be 
undertaken  if  funding  becomes  available,  dob  has  committed  about 
$100  million  to  the  29  projects  that  are  currently  in  the  program.  According 
to  DOE,  the  projects  may  take  from  3  to  7  years  to  complete. 

The  Advanced  Turbine  Systems  Program  is  another  program  that  doe 
officials  said  might  be  appropriate  for  repayment  if  new  projects  are  begun 
or  current  projects  are  amended.  This  program  is  intended  to  develop 
more  efficient,  advanced  turbine  systems  for  both  utility  and  industrial 
electric  power  generation.  According  to  doe,  the  program  is  expected  to 
cost  about  $700  million  by  the  time  it  is  completed  in  the  year  2000. 
Depending  on  appropriations,  dob  is  planning  to  fund  about  $450  million  of 
the  total  estimated  cost,  and  industry  participants  are  expected  to  fund  the 
balance. 

New  cost-shared  technology  demonstration  and  commercial  application 
programs  authorized  by  the  Energy  Policy  Act  of  1992  would  also  be 
appropriate  candidates  for  repayment  if  they  are  funded.  In  fact,  the  act 
requires  doe  to  establish  procedures  and  criteria  for  the  repayment  of  the 
federal  Investment  In  several  authorized  coal  projects,  but  they  have  not 
been  funded. 

Many  of  the  dob  officials  we  spoke  with  generally  indicated  a  willingness 
to  consider  repayment,  but  they  said  that  flexibility  should  exist  to  be  able 
to  structure  or  waive  repayment  to  meet  programmatic  needs.  Some 
officials  believed  that  repayment  may  not  be  suitable  for  grants, 
universities,  and  small  businesses  or  for  projects  that  are  directed  at  basic 
research.  Others  indicated  that  repayment  should  be  waived  if  the  federal 
Investment  Is  considered  disproportionately  small  in  comparison  with  the 
potential  costs  of  administering  the  repayment  process.  Some  dob  officials 
said  that  a  stronger  argument  can  be  made  for  repayment  if  the  technology 
developed  is  likely  to  be  commercialized  outside  of  the  United  States. 

Appendix  I  provides  a  more  detailed  discussion  of  the  types  of  projects 
that  DOB  officials  believe  would  be  the  most  appropriate  or  suitable  for 
repaying  the  federal  investment 
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Disadvantages  doe  officials  we  spoke  with  and  doe's  1991  draft  document  on  repayment 

policy  also  pointed  out  several  disadvantages  to  the  government  or 
industry  participants  that  would  need  to  be  addressed.  These 
disadvantages,  along  with  potential  ways  to  structure  repayment  so  as  to 
mitigate  the  disadvantages,  are  discussed  below. 

According  to  doe,  most  technologies  funded  by  the  Department  require 
further  development  and/or  funding  to  bring  them  to  the  marketplace  after 
doe's  participation  is  complete.  Some  doe  officials  believe  that  repayment 
could  lower  industry's  rate  of  return  on  investment  and  discourage 
industry,  especially  small  businesses,  from  commercializing  such 
technologies.  The  officials  also  believe  that  repayment  might  discourage 
Industry  from  participating  in  cost-shared  technology  development 
projects  in  technological  areas  that  dob  wants  to  promote.  In  our 
October  1991  report,  we  recommended  that  doe  study  the  effect  that 
repayment  provisions  have  had  on  the  industry's  participation  in  the  Clean 
Coal  Technology  Program,  doe  agreed  to  do  this  but  has  not  completed  its 
study.  Although  a  repayment  requirement  might  have  some  ii^fluertce  on 
the  timing  of  commercialization  or  participation  in  technology 
development  projects,  industry  participants  would  not  have  to  repay  the 
federal  investment  unless  the  technology  is  commercialized.  Therefore, 
repayment  should  be  more  favorable  to  industry  than  other  sources  of 
funding,  such  as  a  baixk  loan,  which  would  have  to  be  repaid  with  interest 
regardless  of  whether  the  technology  is  commercialized.  According  to  a 
former  dob  Deputy  Secretary  who  stipported  the  expansion  of  repayment 
programs,  businesses  expect  some  form  of  repayment  as  a  normal  cost  of 
doing  business. 

doe  officiate  generally  believe  that  repayment  would  create  an 
administrative  burden  in  negotiating,  administering,  auditing,  and 
enforcing  cost-sharing  and  repayment  agreements.  Both  doe  and  industry 
participants  would  need  to  establish  a  recordkeeping  system  for  Cracking 
the  sales  and  use  of  technologies  long  after  a  project  ends  (up  to  20  years 
In  three  of  the  programs  that  require  repayment).  According  to  dob,  the 
administrative  and  auditing  costs  may  not  make  it  worthwhile  to  pursue 
repayment  We  believe  one  way  of  making  the  administrative  burden  less 
onerous  and  minimizing  auditing  requirements  might  t>e  to  require  sample 
audits  of  industry  participants'  records.  Another  approach  nUght  be  to 
require  repayment  only  in  those  itistances  in  which  the  amount  of  the 
return  Justifies  the  cost  of  necessary  audits  and  other  internal  control 
measures,  doe  officials  indicated  that  they  are  studying  the  issue  of 
ensuring  proper  repayment  in  the  Clean  Coal  Techiwlogy  Program. 
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Many  doe  offldals  believe  that  obtaining  increased  cost^harlng  by 
industry  ia  preferatile  to  requiring  repayment  of  tl\e  federaJ  Invealment. 
Some  indicated  that  a  repayment  requirement  could  be  used  as  a 
negotiating  tool  to  obtain  higher  cost-sfiarlng  in  lieu  of  repayment.  The 
ofQcials  also  argue  that  It  may  be  better  in  terms  of  conserving  federal 
resources  to  obtain  an  increased  cost^share  from  all  participants  than  to 
obtain  repayment  only  from  those  successfully  commercializing  their 
technologies. 

According  to  doe,  any  repayment  provisions  must  cor»sider  the  effect  of 
repayment  on  the  ability  of  the  entity  carrying  out  the  project  to  compete 
In  the  marketplace  (proceed  with  commercialization  of  the  technology  and 
achieve  a  rate  of  return  commensurate  with  tl^  Industry  and  the  risk)  dob 
believes  that  If  repayment  obligations  are  loo  demanding,  especially  In  the 
early  years  of  technology  sales,  cash  flows  and  profitability  may  not  be 
sufflclent  for  the  organization  responsible  for  repayment  to  remain  In 
business,  or  licensing  fees  and  costs  may  be  loo  high  for  the  technology  to 
remain  compeOtive  with  alternative  technologies.  We  believe  one  way  of 
mitigating  this  concern  could  be  to  allow  a  grace  period  after  a  project 
ends  before  requiring  repayment  lo  begin,  as  was  done  In  two  of  the 
programs  discussed  above  that  reqiiire  repayment  A  grace  period  could  be 
based  on  a  specified  period  of  elapsed  time  or  a  specified  numl>er  of 
technology  units  sold  before  repayrttent  begins. 


Other  Related  Issue 


Another  issue  is  the  disposition  or  use  of  the  proceeds  resulting  from 
rep^ment  I4any  ooe  officials  frulicated  that  any  proceeds  from 
repayment  programs  should  flow  back  into  the  applicable  program  to 
leverage  the  federal  furtding  that  would  be  available  for  ongoing  and  future 
projects,  rather  than  be  deposited  in  the  TVeasury,  which  is  the  current 
practice.  Under  current  pc^cy,  proceeds  are  available  to  either  reduce  the 
budget  deficit  or  to  be  reallocated  on  the  basis  of  national  priorities. 


Conclusions 


While  we  do  not  believe  that  cost  recovery  should  be  a  major  objective, 
opportunities  may  exist  for  substandal  recovery  of  taxpayers'  dollars  If 
DOB  would  adopt  a  policy  to  require  repayment  of  its  investment  in 
successfully  commercialized  technologies  However,  a  repayment  policy 
would  need  to  be  structured  with  enough  flexibility  so  as  not  to  \vl'attn 
with  program  objectives  or  adversely  affect  irvjustr/s  p^rric^fiaarin  in 
projects  and  techrvology  commercializatiort  Such  a  policy  should  provide 
criteria  and  factors  to  consider  in  determining  whether  it  should  be 
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applied  to  individual  programs  or  projects.  A  properly  structured  policy 
could  provide  the  flexibility  needed  to  mitigate  many  of  the  arguments 
against  having  a  policy. 


Recommendation 


We  recommend  that  the  Secretary  of  Energy  develop  and  implement  a 
Department-wide  policy  for  requiring  repayment  of  the  federal  Investment 
in  successfully  commercialized  cost-shared  technologies.  The  policy 
should  provide  criteria  and  flexibility  for  determining  which  programs  and 
projects  are  appropriate  for  repayment 


Agency  Comments 
and  Our  Response 


We  provided  a  draft  of  this  report  to  dob  for  Its  review  and  comments,  doe 
said  that  it  concurred  with  our  conclusion  that  cost  recovery  should  not  be 
a  major  objective  of  a  federal  technology  development  program  but 
pointed  out  that  In  its  experience,  there  are  individual  projects  and 
programs  for  which  repayment  provisions  can  work,  doe  said  that 
demonstration  programs  that  are  well  advanced  in  the  research  and 
development  pipeline  are  the  most  likely  candidates  for  repayment 
Acconfing  to  doe,  however,  the  real  payback  to  the  nation  is  in  the  societal 
benefits  that  flow  out  of  federally  funded  research  and  development 
iru:Iuding  jobs,  competitiveness  in  world  markets  for  U.S.  companies,  and 
the  resulting  contributions  to  the  U.S.  economy  of  both  domestic  and 
export  technology  sales.  We  agree  that  these  potential  benefits  are  very 
important,  but  they  are  Independent  of  the  argument  for  recovering  the 
taxpayers'  share  of  investment  in  successfully  commercialized 
technologies.  If  repayment  under  appropriate  circunutances  was  an 
ancillary  requirement  for  successfully  conunercialized  technologies,  it 
would  allow  the  government  to  potentially  recover  some  of  Its  Investment 
in  technologiea  as  well  as  enjoy  the  other  positive  benefits  that  might 
accrue. 

In  the  case  of  enviroiunental  cleanup  technologiea,  doe  said  that  the 
payback  is  in  the  form  of  cost  avoidance  to  the  government  through  the 
use  of  IniwvatWe  technologies  that  reduce  the  cost  of  cleaning  up  the 
contaminated  weapons  complex.  We  recognized  this  m^jor  benefit  in  our 
draft  report  However,  we  continue  to  believe  that  if  such  technologies 
have  potential  commercial  application,  new  projects  demonstrating  the 
technologies  should  be  considered  for  repayment  of  the  federal 
investment 


GMVtCBD-N-MI  I 


101 


DOE  said  that  it  agreed  witli  our  recommendation  that  a  repayment  policy 
should  provide  the  flexibility  for  determining  which  programs  and  projects 
are  appropriate  for  repayment  doe  believes  that  the  policy  should  also 
have  flexibility  in  determining  the  repayment  terms,  and  when  and  how 
they  should  be  applied  so  as  not  to  adversely  affect  the  development  or 
introduction  of  technologies  into  the  marketplace. 

Appendix  li  contains  the  complete  text  of  doe's  comments,  along  with  our 
responses. 


Our  work  was  performed  fhjm  August  1995  through  April  1996  in 
accordance  with  generally  accepted  government  auditing  standards. 
Appendix  III  describes  the  scope  and  methodology  of  our  review. 

As  arrar\ged  with  your  office,  unless  you  publicly  announce  its  contents 
earlier,  we  plan  no  further  distribution  of  this  report  until  15  days  after  the 
date  of  this  letter.  At  that  time,  we  will  provide  copies  to  the  Secretary  of 
Energy,  appropriate  congressional  committees,  and  other  interested 
parties.  We  will  also  make  copies  available  to  others  upon  request 

Please  contact  me  at  (202)  612-3841  if  you  have  any  questior»  or  need 
additional  information.  Major  contributors  to  this  report  are  listed  in 
appendix  IV. 

Sincerely  yours, 


Victor  S.  RezeiKles 
Director,  Energy,  Resources, 
aiKl  Science  Issues 
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CRADA*       cooperative  research  and  development  agreements 
DOB  Department  of  Energy 

OAO  General  Accounting  Office 
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Appendix  I 


Potential  Repayment  in  DOE  Cost-Shared 
Programs 


This  appendix  discusses  the  Department  of  Energy's  (doe)  cost-shared 
technology  development  programs  administered  under  four  mj^or 
organizational  areas — Fossil  Energy,  Energy  Efficiency  and  Renewable 
Energy,  Environmental  Management,  and  Nuclear  Energy.  The  appendix 
also  summarizes  the  planned  funding  for  technology  development  projects 
in  each  of  the  four  areas  and  discusses  the  views  of  dob  officials  on  the 
types  of  programs  and  projects  that  would  be  the  most  appropriate  or 
suitable  for  repayment  of  the  federal  Investment* 


Fossil  Energy 
Programs 


doe's  fossil  energy  technology  development  programs  support  cos^shared 
projects  with  industry  to  foster  the  development  and  commercialization  of 
coal,  petroleum,  and  natural  gas  technologies.  As  shown  in  table  1.1,  dob's 
planned  funding  for  coal  and  special  technology  projects  accounts  for  the 
largest  portion,  by  far,  of  the  nearly  $6.6  billion  that  doe  is  planning  to 
invest  in  active  fossil  energy  projects.  More  than  $2.2  billion  is  committed 
to  projects  in  the  Clean  Coal  Technology  Program,  which  requires 
repayment  if  the  technologies  are  commercialized.  Other  large  doe 
investments  in  coal  and  special  technology  projects  involve  programs  that 
are  developing  fuel  cells,  advanced  turbine  systems,  and  adv^ced 
pulverized  coal  systems. 

doe's  Reservoir  Class  Field  Demonstration  Program  accounts  for  about 
90  percent  of  the  Department's  planned  funding  for  cost-shared  petroleum 
technology  projects.  This  program  demonstrates  technologies  and 
processes  for  Increasing  production  from  oil  fields  to  prevent  them  from 
being  prematurely  abandoned.  Natural  gas  technology  projects  focus  on 
new  and  improved  technologies  for  extracting,  delivering,  storing,  and 
using  natural  gas. 


'In  Ihia  <|V«m11js  «t  use  th*  lerm  planned  fViiKint  lo  includ*  Uw  loul  Aindi  fiMnl  and  piaiiiwd  tor 
•cUv*  Iechnalo0  develo|»Knl  pr^tcu. 
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Tabto  1.1:  Planned  Funding  for  Foasll 
Enargy  Coat-Sharad  Tachnology 
Oavatopmant  Projacta 


AppeadUi 

PoteatUI  Repayam  la  DOB  Coat^Skued 

Profraow 


Dollars  in  millions 

• 

■"■^ 

OOE'a  ahara 

Nonfadaral 
•hara 

Total 

Coal  and  special  technology 
projects 

Contracts 

$6530 

$2780 

$1.1310 

Cooperadva  agreements 

5.5426 

4,739  9 

10.2825 

Petroleum  protects 

Contracts 

113 

94 

20  7 

Cooperative  agreements 

1001 

133.6 

2337 

Natural  gas  projects 

Contracts 

340 

528 

868 

Cooperative  agreements 

28  8 

35  3 

64  1 

Total  contracts 

698  3 

340  2 

1.238  5 

Total  cooperative 
agreements 

5.6715 

4.908.8 

10.5803 

Total 

$6^9.8 

tS^49.0 

tUJiitA 

Sot#c«  Prepared  By  GAO  utmg  OOE  dala. 

According  to  doe  ofQcials  in  the  fossil  energy  area,  several  fossil  energy 
technology  development  programs  may  be  appropriate  candidates  for 
repayment  if  new  or  amended  projects  are  undertaken.  Two  of  them — the 
Reservoir  Qass  Field  Demonstration  Program  and  the  Advanced  Ttjrbine 
Systems  Program — have  previously  been  discussed.  Acconling  to  the 
officials,  the  I^el  Cell  Program  tnight  also  be  a  possible  candidate  for 
repayment  if  doe  decides  to  help  fund  the  costs  and  risks  of  providing  fuel 
cell  technology  to  potential  useis.  doe  is  pi  aiming  to  invest  about 
$270  million  through  completion  of  acthre  cooperative  agreements  to 
devdop  new,  improved  fuel  cells  for  power  generation.  The  ofDclals 
indicated  that  the  fuel  cell  industiy  is  an  Infant  industry,  and  the  vision  of 
the  program  is  to  enable  the  U.S.  fuel  cell  industry  to  be  strongly 
competitive  in  the  international  market  after  the  year  2000. 

According  to  doe  ofQcials,  the  Advanced  Pulverized  Coal  Program  could 
also  be  a  candidate  for  repayment  as  additioiul  federal  investment  is 
committed  to  new  projects.  Under  one  aspect  of  this  program,  separate 
teams  of  industiy  partners  are  developing  a  conceptual  design  for  a 
400-megawatt  power  plant  based  on  pulverized  coal-firing  technology 
incorporating  advanced  boiler  design  and  innovative  pollution  control 
systents.  doe  will  then  select  one  of  the  teams  to  develop  and  produce  a 
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PoMBllal  RcpayncM  la  DOB  Coal-Sband 
Prognm* 


module  to  test  and  confirm  the  performance  of  that  team's  technology 
concept,  which  will  serve  as  a  prototype  unit,  doe  estimates  that  the  entire 
effort  will  cost  about  $85  million,  with  doe  funding  about  65  percent  of  the 
costs  and  industry  funding  the  balance. 

Regardiitg  the  natural  gas  projects,  dob  officials  said  that  the 
Gas-to-Uquids  Conversion  Program  might  be  a  likely  future  candidate  for 
a  repayment  policy.  The  objectives  of  this  program  are  to  develop 
technologies  for  economic  conversion  of  methane  and  other  light 
hydrocarbon  gases  to  liquids  that  can  be  used  as  clean-burning,  alternative 
liquid  transportation  fuels  or  chemical  feedstocks,  doe  hopes  that  such 
technologies  could  one  day  make  remote  or  low-quality  gas  supplies 
economical  to  produce  and  transport  high-value  liquids  for  use  In 
petroleum  and  petrochemical  markets. 

dob's  Deputy  Assistant  Secretary  for  Gas  and  Petroleum  Technologies  told 
us  that  the  potential  for  repayment  of  dob's  cost-share  would  be  a  key 
consideration  in  future  gas  and  petroleum  technology  development 
program  activities.  However,  the  official  said  that  funds  may  not  be 
available  for  cost-sharing  additional  roimds  of  projects  under  the 
Reservoir  Class  Field  Demonstration  Program. 


Energy  Efficiency  and 
Renewable  Energy 
Programs 


doe's  energy  efficiency  and  renewable  energy  cost-shared  technology 
development  programs  support  projects  conducted  jointly  with  industry  to 
develop  advanced  technologies  for  use  in  the  trartsportation,  utility, 
industrial,  and  btiilding  sectors  of  the  economy.  These  programs  cover  a 
broad  spectrum  of  activities,  ranging  fW>m  research  and  development  to 
demonstration  and  deployment  Table  1.2  shows  the  plaiuied  funding  for 
active  projects  in  each  sector. 
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App«adlx  I 

Poleallil  Rcpajneal  la  DOB  Coat-Skwed 

PniCraiaa 


TaM*  12:  Planned  Funding  tor  Eneigy 
Efficiancy  and  Ranawabia  Enargy 
Co«t-Sharad  Taclinology  Davatopmant 
Projects 


Dollars  In  millions 

"^^ 

DOE'S  share 

nonffadaral 
share 

Total 

Transponation  projects 

Contracts 

$259  2 

$669 

$326.1 

Cooperative  agreements 

103.0 

103.0 

206.0 

Utility  projects 

Contracts 

1294 

164  7 

2941 

Cooperative  agreements 

1333 

3842 

S17.S 

Industrial  projects 

Contracts 

114  9 

524 

1673 

Cooperative  agreements 

2255 

1683 

3938 

Building  projects 

Contracts 

99 

140 

239 

Cooperative  agreements 

80 

3055 

3135 

Total  contracts 

5134 

2980 

811.4 

Total  cooperative 
agreements 

4698 

9610 

1.4308 

Total 

(983.2 

IU59.0 

$2,242.2 

Souce  Prepared  by  GAO  using  OOE  data 


Transpoitadon  technology  programs  are  directed  at  developing  and 
demonstrating  advanced  electric  and  hybrid  propulsion  systems,  advanced 
propulsion  system  materials  and  other  new  light-weight  transportation 
materials,  and  advanced  light-  and  heavy-duty  heat  engines.  F^rojects 
support  a  wide  range  of  activities,  including  the  development  of  advanced 
batteries  for  powering  electric  vehicles,  fiiel  cell  propulsion  systems, 
Improved  energy  storage  technologies,  high-efficiency  turbine  engine 
technologies,  improved  automotive  piston  engine  technologies,  clean 
diesel  engine  technologies,  and  alternative  fueled  vehicles. 

Utility  technology  programs  are  directed  at  developing  and  demonstrating 
cost-effective  and  energy  efficiency  technologies  for  generating  electric 
power  from  geothermal,  solar  thermal,  biomass,  photovoltaics,  wind, 
hydroelectric,  and  other  renewable  resources.  Projects  are  also  directed  at 
increasing  the  efficiency  and  reliability  of  energy  storage  and  delivery 
systems. 
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DOB  supports  a  wide  range  of  industrial-related  projects  in  collaboration 
with  the  private  sector  to  help  industry  develop  and  deploy  advanced 
energy  efficiency,  renewable  energy,  and  pollution-prevention 
technologies  for  industrial  applications.  The  Department  foc»ises  on  seven 
manufacturing  induces  that  account  for  over  80  percent  of  the  energy 
used  and  wastes  produced  by  the  manufacturing  sector.  These  Industries 
include  aluminum,  chemicals,  forest  products,  glass,  metalcasting, 
petroleum  refining,  and  steel.  According  to  an  October  1995  doe  report,' 
over  70  of  the  more  than  350  industrial-related  projects  supported  by  [)oe 
in  the  past  20  years  have  resulted  in  commercialized  technologies. 

DOB  also  develops  and  promotes  advanced,  cost-efi'ecUve,  energy  efTicient, 
and  renewable  energy  technologies  for  commercial  and  residential 
buildings,  appliances,  and  building  equipment  The  building  systems 
program  involves  research,  development,  and  deployment  activities  that 
enable  building  owners  and  developers  to  capture  significant  energy 
savings  opportunities  by  combining  research  on  optimal  systems  designs 
with  programs  that  deploy  these  energy  efficiency  strategies  in  the 
construction  of  new  buildings  and  retrofit  of  existing  buildings. 

According  to  dob's  Deputy  Assistant  Secretary  for  Tkransportation 
Technologies,  several  projects  administered  by  his  office  could  have  been 
candidates  for  repayment  if  the  concept  had  been  required  at  the 
beginning  of  the  projects.  He  indicated,  for  example,  that  repayment  may 
be  a4>propriate  in  the  hybrid  vehicle  development  program  where  the 
federal  Investment  is  lai^  and  m^Uor  companies  are  involved.  He  also 
identified  some  other  examples  invDlvir\g  projects  to  develop  advanced 
materials,  reduce  manufacturing  costs,  or  improve  fuel  economy.  He 
pointed  out  that  if  technologies  are  relatively  close  to  commercialization, 
or  if  the  government  is  planning  to  undertake  a  program  to  reduce  the 
costs  and  risks  of  deployment,  it  would  be  easier  to  support  repayment 
with  the  private  sector  and  make  it  work.  He  also  indicated  that  repayment 
might  be  appropriate  if  follow-on  development  projects  are  undertaken  for 
some  technologies  and  the  federal  investment  is  easily  identified. 

The  Deputy  Assistant  Secretary  for  Utility  Technologies  said  that  the  most 
appropriate  candidates  for  repayment  for  projects  that  his  office 
admiiusters  are  those  involving  plant-scale  operatioi\s,  such  as  the  Solar  2 
plant,  geothermal  facilities,  wind  plants,  and  biomass  gasifier  plants.  He 
indicated  that  the  next  most  appropriate  candidates  would  be  projects  that 


'ImpKlx  Summaiy  or  Rnulu  (rom  Prognms  Conducted  by  IhtOMct  of  InduaiMTKlmologiej 
(W^OcL  IMS). 


GACVSCEI>-9e-UI  BMowr  Fnleta]  lavotina-it  In  TechioloDo 


108 


Fetortlal  ■*»*l'*«»  ■■  OOB  CoM-Skwed 


are  developing  stand-alone  systems  components,  such  as  proto^e 
generators,  advanced  wind  tuitines,  and  dish  Sterling  solar  units.  He  said 
his  third  choice  would  be  manufacturing  assistance  programs. 

The  Deputy  Assistant  Secretary  for  Industrial  Technologies  said  that  most 
of  the  industrial  technologies  could  be  considered  likely  candidates  for 
repayment.  We  were  told  that  while  many  of  the  Industrial  projects  involve 
large  manufacturing  companies,  many  highly  specialized,  smaller  firms  are 
also  typically  involved  as  partners  in  these  projecta  However,  the  Metals 
Initiative  Program  is  the  only  program  that  requires  repayment  for  prqiects 
that  the  Deputy  Assistant  Secretary's  office  administers.  As  previously 
mentioned,  repayment  in  that  program  is  legislatively  mandated. 


Environmental 

Management 

Programs 


Doe's  environmental  management  technology  development  program 
provides  new  or  improved  methods  for  use  in  cleaning  up  dob's  sites 
across  the  United  States  that  have  been  contaminated  firom  decades  of 
weapons  production  activities.  According  to  dob,  these  methods  either 
reduce  risks  to  workers,  the  public,  or  the  environment;  reduce  cleanup 
costs;  or  provide  a  problem  solution  that  currently  does  not  exist 

Under  this  program,  ik)B  and  the  private  sector  undertake  cost-  shared 
projects  to  demonstrate  the  capability  of  industry  technologies  and 
methods  for  cleaning  up  contamination  at  dob  sites.  The  projects  generally 
involve  development,  validation,  testing,  and  evaluation  of  the 
technologies  and  methods.  If  the  technologies  are  proven  successftil,  both 
DOB  and  industry  benefit  Table  1.3  shows  the  planned  funding  for  active 
projects. 


TaMa  U:  PlaiiMd  Funding  Ibr 

EnvifonrMntM  MwuiBOTnsfn 

Cost  Shwd  T#clwtoloQy  OwwIopiiMnt 


Dollars  in  inllions 

OOE'aahara 

ahara 

Total 

Environmental  management 
projects 

Contracts 

$361 

$13.7 

$496 

Cooperative  agreements 

102 

4.3 

145 

To«al 

$**■» 

fItjO 

teo 

Source:  Pracarcd  by  QAO  utmg  DOE  data. 
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According  to  dog  program  ofDdals,  the  Department  does  not  require 
repayment  of  its  investment  in  environmental  management  projects 
because  most  of  the  technologies  or  processes  have  already  had 
significant  expenditures  by  the  private  sector  in  the  development  phase 
t>efore  the  industry  partners  entered  Into  cooperative  work  with  the 
government  dog  also  expects  significant  savir\gs  under  the  environmental 
management  technology  development  program  through  the  use  of  the 
technologies  or  processes  at  cleanup  sites.'  We  were  told,  for  example, 
that  the  dynamic  underground  stripping  process  removes  petroleum  from 
groundwater  40  times  faster  than  'Xjnventional  methods.  According  to  doc, 
using  this  improved  process,  wtiich  cost  $13.8  million  to  develop,  saved 
taiqpayers  $19  million  in  fiscal  year  1994  at  one  cleanup  site  alone. 

IK>E  program  officials  agreed  that  some  of  the  processes  under' 
development  in  their  cost-shared  projects  may  have  potential  commercial 
appUcatioa  The  officials  also  agreed  that  If  the  technologies  or  processes 
have  commercial  potential,  they  could  have  been  candidates  for 
repayment  of  the  federal  investment  But,  the  officials  indicated  that  any 
such  r^ayment  would  be  small  in  comparison  with  the  potential  cost 
avoidance  savings  that  are  expected  from  using  successfiilly  demonstrated 
technologies  or  processes  to  cleanup  dog  sites. 


Nuclear  Energy 
Programs 


doe's  Office  of  Nuclear  Energy  administers  the  Advanced  Light  Water 
Reactor  I'rogram  under  cost-shared  partnerships  with  industry.  This 
program  is  intended  to  eliminate  barriers  to  efficient  and  cost-effecUve 
operation  of  nuclear  po  weiplants  and  maintain  standards  of  safely  in  their 
design  and  operatioa  The  program's  primary  focus  is  to  make 
standardized  advanced  reactors  available  in  time  to  help  meet  projected 
future  power  generation  needs.  The  planned  funding  for  light  water 
reactors  is  shown  in  table  1.4 


•■Scviii^  here  b  deflned  w  Mtinaled  Rducllan  In  DOB  coati.  Budcetay  nvlnci  would  oni;  re*iit  if 
(he  Congnn  c^xurd  theae  cart  RducUon  by  Kduciiif  approprialiora  and  loweftaif  the 
dIacretlonarT  tfitndint  c^x. 
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Table  1.4:  Planned  Funding  for  Nuclear 
Energy  Cost-Shared  Technology 
Oevelopment  Project* 


Dollars  ininNons 

OOE'a  share 

Nonfederal 
share 

Total 

Light  water  reactor  projects 

Contracte 

$2819 

$4312 

$713  1 

Cooperative  agreements 

1000 

1640 

2640 

Total 

$381.9 

$595.2 

$977.1 

Source:  (Yepared  by  GAO  U5r\g  DOE  data 

The  overall  program  mvoNes  three  matior  components:  a  design 
certification  program  for  advanced  reactors,  a  first-of-a-ldnd  engineering 
program  for  advanced  reactors,  and  a  program  to  extend  the  life  of  aging 
commercial  nuclear  powerplants.  Four  cost-shared  projects  are  being 
funded  under  s^arate  contracts  to  design,  test,  and  obtain  Nuclear 
Regulatory  Commission  certification  of  advanced  reactor  designs.  Two 
other  projects  are  being  funded  under  a  cooperative  agreement  to  develop 
the  detailed  engineering  design  of  two  advanced  reactors  in  order  to 
promote  commercial  standardization,  produce  reliable  construction 
schedules  and  cost  estimates,  and  facilitate  construction  preparations. 
Additional  projects  are  developing  technologies  for  assessing  material 
degradatton  of  systems  and  components  at  operating  nuclear  powerplants. 

As  previously  discussed,  doe  may  require  repayment  of  any  additional 
federal  funds  provided  in  excess  of  $50  million  under  two  of  the  contracts 
in  the  design  certification  program.  According  to  dob,  the  contractors  have 
agreed  to  this  arrangement  doe  requires  repayment  of  its  total  investment 
imder  the  cooperative  agreement  in  the  first-of-a-kind  engineering 
program,  doe  officials  said  that  they  were  also  looking  for  opportunities 
for  DOB  to  share  in  any  patents  that  may  be  developed  based  on 
technologies  developed  under  the  commercial  operating  reactors  program. 
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Comments  From  the  Department  of  Energy 


Note:  GAO  comments 
supplementing  those  in  the 
report  text  appear  at  the 
end  of  this  appendix 


OapartiiMnt  of  Energy 

Wnxm^Dn.  IK  20S8S 

Mr  2  4  Itt. 


Mr.  Victor  S.  RaaMtu 
Director.  Eaergy  and  Science  bcuee 
Reaourcet.  Community,  and 
Economic  Oevelopmem  Division 
U.S.  Oeneral  Accoualint  OOice 
Wuiwipon.  D.C.  20548 

Dew  N4r.  Reamfej: 

Thit  it  in  reipone  to  your  letter  id  Sccictary  Huel  O'Leuy  dated  May  la  1996.  The 
DepanneaK  of  Eflcriy  appreciam  the  onxxnmity  lo  review  and  conniea  on  the  General 

f-v.«m.^  „  T..-fcn/.l<^  IV«rinfn»n.  Pmffrti  fflAfVBrKr>.l)fr  1411 

We  ctmcur  with  yow  cutKlusioRS.  stated  on  pa(c  16of  the  drift  that  recovery  should  not  be  a 
major  objective  of  a  Federal  RAO  proyaro.  We  believe  ihai  the  leal  payback  to  the  nation  is  ia 
the  MicictaJ  benefits  diat  flow  o«t  of  fedetalty  finded  RAD,  includiaf  jobs,  compctili wneas  in 
woild  martets  for  VS.  companiei.  and  die  resulting  cootzibntioo  to  the  U.S.  economy  of  both 
domestic  and  eipon  lechiioloQf  tales.  Also,  in  <ie  case  of  cnvironmefflil  cleanup  iKhaok)(ies 
RAD.  (he  payback  is  in  the  form  of  cost  avoidance  to  die  Oovemment  ttwoufb  use  of  innovKive 
Kchnolofies  that  reduce  the  cost  of  cleaning  up  the  contaminated  weapons  complex. 

Oiv  cipe>ienc«  does  indicMe.  however,  dui  Ibeie  arc  individud  projects  and  propaas  for  which 
repayment  provisions  can  work.  Foaail  Ene«fy%  Clean  Coal  Technology  Demonstration  Progiim 
■>  an  eunple.  Principal  iniies  in  aocasing  dK  poaitive  reception  of  the  rtpaymeM  proviaiaai  in 
die  Ccan  Coal  Progum  include  die  tect  that  die  pnqects  are  well  down  the  RAO  pipeline  (that  is, 
the;  >ie  conunercial  detMnMialion  projects);  and  Itel  dicie  was  fleubibty  in  drtigning  die 
repayaieni  provisioas.  fttijects  that  are  ia  the  catty  RAO  phases  woukl  not  be  suiiahle  canrtirtars 
for 


The  fiindainemal  issae  here,  to  avoid  advenely  impacting  edaotogy  development  or 
introduclion.  is  tn  have  flejiibility  in  developing  a  repayment  policy.  We  concur  with  your 
rccnmnieodaiinn  on  pace  l6of  die  (haft  data  itpaymeni  policy  should  provide  (lexIMIily  for 
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aueimlniH  <rlili>  yioyu  mt  projeqi  Mt  ipproyctait  foe  rtptyaiaa.  WevooMaboailddui 
■he  policy  sbouU  bwc  Otnbiliqp  is  dtmrniniot  reptynuat  tern*,  md  wliea  and  (low  ihey  ihould 
beippGcd  AddMoaaLipcciflccaiaKiiasecoaaiiiediiitheEiiclosuic. 


Vciy  Billy  jroun. 


inyGcdn 


Hoc  Fosnl  Encfjy 
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AiMtetoml  commcBlioa  die  OocfilAccooniiin  Office  draft  repon 


See  comment  2 


See  comment  3. 


lie  icpoM  does  001  adeqniiely  wea  the  'Yeuooiblenen'  lest  -  «  doUw  limit,  below 
wUdi  BO  Rpiymem  iKOUld  be  considered.  Tlie  cost  vi.  potential  benefit  of  laemptiBg 
icptymem  for  snail  R&D  projects  is  not  conndeied. 

WUIeitie  ovBtaU  report  oovcsstteni^jor  issues,  the  anslyses  are  very  cutsoty  inoanne. 
h  is  aoc  sppareat  on  pace  1 1  thai  (be  criteria  above  bu  been  applied  to  a  deteraiaatian  of 
Ike  dollar  anxMOC  ($4aOM)  of  addidonal  ptojecls  dut  woold  probaMy  lend  dienuelves  to 
repayment  When  one  coniidetithafHich  of  onr  RAD  eapendiOMes  ire  focused  on  the 
etily  snd Bid stafei  of  tBchnolofy  devdapnieni,  it  is difliculiia delenniae  which 
•chDolofks  wOl  have  a  siiflkJeiB  level  of  conmerciil  socoess  lo  nake  repayment  the 
pnfemd  method  to  die  Ootenuneoivcrsas  up-front  coal  sharinf.  tn  addition,  the  lepon 
does  not  esfficieady  clabonle  on  the  mdeoffii  between  op-front  cost  tkaring  and 
dowasaeam  wpaynenis  (if  sacoess  is  achieved).  As  aDgded  to  on  page  13.  it  is  logical 
dat ttquifhn ifciwiuutam repayaeiin wlB deotaie apsBtam con sharint-  Ajpartofthis 
coataialysitinde-off.lhecottsiatheGoveiniiientofadnlnisteting  (even  with  rnggesied 
aiafitinf  techniques)  lepaymenis  over  potendalJy  1 20  year  period  needs  to  be  eitimated. 
Such  Ml  analysis  would  provide  insight  on  the  criteria  tfau  should  be  used  to  fonniilaic  a 
lecoauDended  policy  dial  minimiaes  the  oveiall  Federal  coats. 
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lite  foDowing  are  gao's  comments  on  the  Department  of  Energy's  letter 
dated  May  24, 1996. 


P  AO'q  r'nmmpnf^  '■  "^^  bsues  raised  in  doe's  letter  are  addressed  in  the  agency  comments 

yjiVJ  S  VvOIlllIieilUs  section  of  our  report  The  issues  in  the  enclosure  to  doe's  letter  are 

addressed  below. 

2.  Our  report  points  out  that  the  costs  of  administering,  auditing,  and 
enforcing  repayment  agreements  should  be  considered  in  determining 
whether  to  pursue  repayment  on  specific  projects.  In  fact,  we  suggested 
that  DOE  should  only  require  repayment  In  those  instances  where  the 
amount  of  the  potential  return  justifies  the  cost  of  necessary  audits  and 
other  internal  control  measures.  We  also  pointed  out  that  there  may  be 
ways  to  reduce  the  cost  of  such  control  measures,  but  it  was  beyond  the 
scope  of  this  review  to  design  such  measures.  Once  cost-effective  control 
measures  are  developed,  doe  could  then  address  the  related  costs  on  a 
case-by-case  basis  in  determining  whether  to  apply  repayment  to  specific 
projects. 

3.  Our  hypothetical  example  of  potential  repayment  if  future  projects  are 
funded  at  the  level  planned  for  active  projects  is  for  Ulustrathre  purposes 
only.  We  included  an  assumption  that  half  of  the  projects  may  not  lend 
themseh^es  to  repayment  Projects  in  which  the  potential  costs  of 
obtaining  repayment  would  exceed  the  potential  beneflts  would  fall  in  this 
category,  along  with  prcyects  that  are  too  early  In  the  technology 
development  process  to  lend  themselves  to  repayment 

We  disagree  with  doe's  comment  that  our  report  does  not  sufficiently 
elaborate  on  the  tradeotb  between  up-front  cost-sharing  and  downstream 
repayments  if  the  technologies  are  conunercialized.  We  pointed  out  that 
DOE  generally  prefers  to  have  increased  industry  cost-sharing,  and  that 
some  DOE  officials  believe  that  it  may  be  better  to  obtain  increased 
cost-sharing  from  all  participants  than  to  obtain  repayment  only  firom 
diose  that  successfully  commercialize  their  technologies.  We  believe  that 
even  with  increased  indusQy  costsharlng,  howrever,  an  argument  can  be 
made  that  ta:q>ayers  have  an  interest  in  the  repayment  of  taxpayers' 
dollars  when  technologies  developed  with  federal  funds  are  successfully 
conunerdallzed.  See  comment  2  for  our  response  to  dob's  point  that 
administrative  costs  should  be  considered  in  deciding  whether  to  require 
repayment 
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To  detennine  the  extent  to  which  the  Department  of  Energy  (doe)  requires 
repayment  of  its  investment  under  cost«hared  technology  development 
and  demonstration  programs,  including  the  similarities  and  differences  in 
the  mechanisms  used  for  repayment,  we  interviewed  doe  officials 
responsible  for  administering  such  programs;  reviewed  doe  reports  and 
program  documents,  congressional  budget  requests,  relevant  legislation 
and  congressional  reports,  and  various  private  sector  reports  and 
publications  that  discuss  the  programs;  and  drew  from  our  past  reviews 
and  reports  on  such  programs.  We  also  talked  with  several  doe  attorneys, 
an  offldal  of  doe's  Offlce  of  Inspector  General,  and  a  former  congressional 
stibcommittee  staff  member  who  had  been  responsible  for  appropriations 
for  many  doe  teclmology  development  programs. 

To  identify  advantages  and  disadvantages  of  having  or  not  having  a 
repayment  policy,  we  interviewed  many  doe  officials  Involved  in 
administering  cost-8t\ared  technology  development  and  demonstration 
programs,  including  several  Deputy  Assistant  Secretaries;  doe  policy 
officials  and  attorneys;  and  a  former  Deputy  Secretary  of  doe  and  his 
former  Executive  Assistant  We  also  reviewed  doe  reports  and  other 
documents  that  discussed  the  advantages  and  disadvantages  of  a 
repayment  policy,  including  doe  files  relating  to  a  1991  draft  repayment 
policy  that  was  never  implemented. 

To  obtain  a  perspective  on  doe's  investment  in  technology  development 
projects,  we  asked  doe  to  provide  us  with  information  on  the  estimated 
total  federal  and  nonfederal  funding  planned  for  active  costrshared 
technology  development  projects  funded  under  contracts  and  cooperative 
agreements.  We  focused  on  the  m^jor  organizational  areas  of  doe  that  fund 
most  of  the  Department's  cost-sl»ared  technology  development  projects 
Involving  contracts  and  cooperative  agreements— Fossil  Energy,  Energy 
Efficiency  and  Renewable  Energy,  E^nvironmental  Management,  and 
Nuclear  Energy — atul  we  asked  doe  to  exclude  any  projects  involving 
grants  and  basic  research.  We  used  the  doe  Information  in  our  discussions 
with  DOE  officials  to  obtain  their  views  on  the  types  of  programs  and 
projects  that  might  be  appropriate  for  repayment  if  future  projects  are 
undeitakea  We  also  used  the  information  to  illustrate  what  the  repayment 
potential  might  be  if  doe  had  a  repayment  policy  and  future  projects  are 
undertakea 
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Related  GAO  Products" 


Electric  Vehicles:  Efforts  to  Complete  Advanced  Battery  Development  Will 
Require  More  Time  and  Funding  (GAomcED^5-234,  Aug.  17, 1996). 

Fossil  FViels:  Lessons  Learned  in  doe's  Clean  Coal  Technology  Program 
(OAO/RCBD-04-174,  May  26, 1994). 

Fossil  Fuels:  improvements  Needed  in  doe's  Clean  Coal  Technology 
Program  (oAO«CEao2-i7,  Oct  30, 1991). 
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United  States  Government 


Department  of  Energy 


memorandum 


DATE      June  6,    1996 


REPLY  TO 

ATTN  OF;      IG-I 


suwect:     INFORMATION:  Report  on  "Audit  of  Dqjartment  of  Energy's  Activities  Designed  to 
Recover  the  Taxpayers'  Investment  in  the  Clean  Coal  Technology  Program" 

TO:      The  Secretary 

BACKGROUND: 

In  1985,  the  Congress  directed  the  Department  of  Energy  to  implement  a  Clean  Coal 
Technology  Program.  The  purpose  of  this  Departmental  initiative  is  to  successfully 
demonstrate  a  new  generation  of  advanced  coal-based  technologies.  As  a  part  of  the 
program,  the  Department  established  a  goal  to  recover  an  amount  up  to  the  taxpayers' 
investment  in  each  successfully  commercialized  clean  coal  technology  project.  The 
objectives  of  the  audit  were  to  determine  whether  clean  coal  recoupment  practices  are 
achieving  the  Department's  goal  of  recovering  the  taxpayers'  investment  in  successfully 
commercialized  projects  and  the  impact  of  these  praaices  on  future  Departmental 
recoupment  efforts. 

DISCUSSION: 

As  of  December  3 1 ,  199S,  the  clean  coal  program  included  42  projects  with  repayment 
agreements  predicated  on  the  successful  commercialization  of  demonstrated  technologies. 
The  Department's  cost  share  for  these  projects  was  approximately  S2.3  billion.  A  detailed 
analysis  of  six  clean  coal  projects  revealed  tfiat  recoupment  decisions  made  by  the 
Department  limited  its  ability  to  recover  the  taxpayers'  investment.  These  decisions 
exempted  foreign  sales,  excluded  some  domestic  sales  on  certain  projects,  and  lowered  the 
repayment  rate  on  some  sales.  As  a  result,  the  Department  may  not  recoup  an  estimated 
$133.7  million  of  the  taxpayers'  S 1 S 1  million  investment  in  these  six  projeas  and  may  limit 
its  opportunity  to  recover  fiiture  investments  in  other  energy  technology  programs.  An 
analysis  and  justification  of  recoupment  decisions  would  help  ensure  that  the  Department 
is  balancing  overall  program  goals  of  the  clean  coal  program  with  their  recoupment  goal. 
Analysis  and  justification  of  recoupment  decisions  would  also  facilitate  implementation  of 
future  Departmental  technology  transfer  programs.  These  programs  are  required  by  the 
Energy  Policy  Act  of  1992  to  model  their  recoupment  procedures  after  those  of  the  Clean 
GmI  Technology  Program. 


120 


Formal  financial  policies  and  procedures  also  had  not  been  established  to  track,  account 
for,  and  verify  the  accuracy  of  moneys  due  and  collected  from  industry  participants. 
Repayment  policies  and  procedures  would  help  ensure  that  the  Department  collects 
moneys  from  successfully  commercialized  clean  coal  projects. 

The  Deputy  Assistant  Secretary  for  Coal  Technology,  the  Deputy  Controller,  and  the 
Directors,  Pittsburgh  and  Morgantown  Energy  Technology  Centers,  agreed  with  the 
report's  recommendations.  However,  the  Deputy  Assistant  Secretary  cautioned  that  the 
greatest  payback  to  the  nation  from  the  program  will  not  be  in  the  form  of  repayment  of 
Federal  cost-sharing,  but  rather  firom  general  contributions  to  a  clean  environment  and 
economic  prosperity  (e.g.,  sales  of  equipment  and  jobs  creation).  Part  II  of  this  report 
provides  details  on  the  audit  findings  and  recommendations,  and  Part  III  includes  detailed 
management  and  auditor  comments 


Anachment 

cc:  Deputy  Secretary 
Under  Secretary 
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US  DEPARTMENT  OF  E^fERGY 

OFFICE  OF  INSPECTOR  GENERAL 

OFFICE  OF  AUDIT  SERVICES 


AUDIT  OF  DEPARTMENT  OF  ENERGY'S 

ACTIVITIES  DESIGNED  TO  RECOVER  THE  TAXPAYERS'  INVESTMENT 

IN  THE  CLEAN  COAL  TECHNOLOGY  PROGRAM 


Audit  Report  Number:    doe/ig-0391 

SUMMARY 


The  Congress  in  1985  directed  the  Department  of  Energy  to  implement  a  Clean  Coal 
Technology  Program.  The  purpose  of  the  program  is  to  successfijily  demonstrate  a  new 
generation  of  advanced  coal-based  technologies  and  stimulate  the  movement  of  the  most 
promising  into  the  domestic  and  international  marketplace.   As  part  of  this  program,  a  goal 
was  established  to  recover  an  amount  up  to  the  taxpayers'  investment  in  successfully 
commercialized  projects. 

The  clean  coal  program  is  the  first  major  initiative  by  the  Department  without  a 
legislative  requirement  to  recover  the  taxpayers'  investment  in  demonstrated  technologies. 
As  of  December  31,  1995,  the  clean  coal  program  included  42  projects  with  repayment 
agreements  predicated  on  the  successful  commercialization  of  demonstrated  technologies. 
The  Department's  cost  share  for  these  projects  is  approximately  $2.3  billion  while  industry 
contributed  about  S3. 7  billion.  Our  audit  objectives  were  to  determine  whether  clean  coal 
recoupment  practices  are  achieving  the  Department's  goal  of  recovering  the  taxpayers' 
investment  in  successfully  commercialized  projects,  and  the  impact  of  these  practices  on 
future  Departmental  recoupment  efforts. 

A  detailed  analysis  of  six  projects  revealed  that  recoupment  decisions  made  by  the 
Department  limited  its  ability  to  recover  the  taxpayers'  investment  in  clean  coal  projects. 
The  decisions  that  were  incorporated  into  repayment  agreements  exempted  foreign  sales, 
excluded  some  domestic  sales  on  certain  projects,  and  lowered  the  repayment  rate  on 
some  sales.  As  a  result  of  these  decisions,  the  Department  may  not  recoup  an  estimated 
$133.7  million  of  the  taxpayers'  SI  5 1  million  investment  in  six  projects  and  may  limit  its 
opportunity  to  recover  future  investments  in  other  energy  technology  programs.  A  review 
of  the  financial  controls  over  the  repayment  process  also  disclosed  that  the  Department 
had  not  established  formal  policies  and  procedures  to  handle  repayments  due  firom 
sponsors. 

To  strengthen  the  recoupment  process,  we  recommend  that  the  Department  formally 
analyze  and  justify  any  recoupment  decision  in  future  recoupment  efforts  that  limits  its 
ability  to  recover  the  taxpayers'  investment  in  successfully  commercialized  technologies, 
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and  establish  and  implement  financial  policies  and  procedures  to  ensure  that  sponsor 
r^ayments  are  timely,  accurate,  and  complete.  Management  in  responding  to  the  report 
concurred  with  the  recommendations. 


'Office  ^f  Insp^tor  General 
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PARTI 
APPROACH  AND  OVERVIEW 


INTRODUCTION 

In  1985,  the  Congress  directed  the  Department  of  Energy  to  implement  a  Clean  Coal 
Technology  (CCT)  Program.  The  purpose  of  the  program  is  to  successfully  demonstrate  a 
new  generation  of  advanced  coal-based  technologies  and  stimulate  the  movement  of  the 
most  promising  into  the  domestic  and  international  marketplace    As  a  part  of  this 
program,  the  Department,  with  the  support  of  the  Office  of  Management  and  Budget, 
established  a  goal  to  recover  up  to  the  taxpayers'  investment  in  each  successftilly 
commercialized  clean  coal  project. 

The  program  is  the  Department's  first  major  initiative  at  recoupment  without  a 
legislative  requirement    As  of  December  31,  1995,  the  Department's  program  included  42 
projects  for  which  the  Department's  cost  share  was  approximately  $2.3  billion.  In  1992, 
the  Energy  Policy  Act  required  the  Department  to  model  repayment  procedures  for 
several  of  the  Act's  innovative  technology  transfer  programs  after  those  used  in  the  clean 
coal  program.  Our  objectives  were  to  determine  whether  clean  coal  recoupment  practices 
are  achieving  the  Department's  goal  of  recovering  the  taxpayers'  investment  in  successfully 
commercialized  projects  and  the  impact  of  these  practices  on  future  Departmental 
recoupment  efforts. 

SCOPE  AND  METHODOLOGY 

The  audit  included  an  examination  of  the  clean  coal  recoupment  practices  for  16  of 
the  42  clean  coal  projects.  The  16  projects,  with  an  estimated  cost  of  $735  million,  had 
completed  or  nearly  completed  the  technology  demonstration  phase.  The  Department's 
cost  share  for  these  projects  totaled  $314  million.  A  detailed  analysis  was  conducted  on 
six  of  these  projects  where  recoupment  decisions  affected  the  ability  of  the  Department  to 
recover  the  taxpayers'  investment.  The  estimated  cost  of  these  projects  totaled  $339 
million,  and  the  Department's  cost  share  was  $151  million.  In  addition  to  our  review  of 
the  six  projects,  the  audit  included  an  examination  of  other  energy  program  recoupment 
requirements  and  whether  the  Department  analyzed  the  economic  impact  of  its  clean  coal 
recoupment  decisions.  Audit  work  was  conducted  from  May  1995  through  January  1996 
at  Department  Headquarters,  the  Pittsburgh  and  Morgantown  Energy  Technology 
Centers,  and  at  selected  CCT  sponsor  sites. 

Discussions  were  held  with  Headquarters'  clean  coal  officials  and  project  managers  at 
the  Pittsburgh  and  Morgantown  Energy  Technology  Centers  to  determine  (1)  the  status 
and  accomplishments  of  each  CCT  project,  (2)  what  controls  were  established  to  account 
for  and  track  project  technology  sales  and  repayments,  and  (3)  what  mechanism  existed  to 
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ensure  the  accuracy  and  timeliness  of  repayments.  These  discussions  were  also  used  to 
obtain  an  understanding  of  the  repayment  agreements  and  to  identify  any  changes  in 
recoupment  provisions.  In  addition,  interviews  were  conducted  with  clean  coal  project 
sponsors  to  obtain  their  opinions  regarding  the  commercial  viability  of  demonstrated 
technologies.  We  also  interviewed  Ohio  Coal  Development  Office  officials  to  obtain  their 
views,  opinions,  and  philosophy  relating  to  recoupment  since  they  co-tlinded  a  number  of 
the  Department's  clean  coal  projects  and  are  attempting  to  recover  their  investment. 
Finally,  the  ability  of  the  Department  to  meet  the  Energy  Policy  Act  of  1992  recoupment 
requirements  was  evaluated  using  the  Department's  recoupment  practices  under  the  CCT 
Program. 

Repayment  provisions  and  subsequent  changes  to  repayment  provisions  were 
analyzed  to  determine  their  effect  on  the  ability  of  the  Department  to  successfully 
implement  its  clean  coal  recoupment  goal    Our  analysis  employed  three  methodologies. 
First,  we  determined  what  portion  of  the  Department's  investment  was  at  risk  through  the 
exemption  of  foreign  sales.  Second,  the  impact  of  excluding  some  domestic  sales  was 
determined  by  calculating  the  value  of  exempted  domestic  sales  and  applying  the 
appropriate  repayment  rate.  Third,  the  impact  of  lowering  the  repayment  rate  was 
determined  by  applying  alternative  repayment  rates  to  domestic  sales 

The  audit  was  performed  in  accordance  with  generally  accepted  Government  auditing 
standards  for  performance  audits,  which  included  tests  of  internal  controls  and  compliance 
with  laws  and  regulations  to  the  extent  necessary  to  satisfy  the  objectives  of  the  audit.  We 
placed  only  limited  reliance  on  computer-generated  data  during  this  audit,  and  thus,  did 
not  test  the  reliability  of  that  data    Because  our  review  of  interna!  controls  was  limited,  it 
would  not  necessarily  have  disclosed  all  internal  control  and  compliance  deficiencies  that 
may  have  existed. 

An  exit  conference  was  held  on  May  22,  1996,  with  the  representatives  of  the  Office 
of  Coal  Technology. 

BACKGROUND 

The  CCT  Program  is  a  Government  and  industry  cost-shared  partnership  implemented 
by  the  Department  to  demonstrate  a  new  generation  of  advanced  coal-based  technologies 
and  move  promising  technologies  into  the  marketplace.  The  emphasis  to  commercialize 
these  technologies  reflects  the  strategic  importance  of  coal  to  the  U.S.  economy  and  the 
commitment  to  sound  environmental  policies.  Clean  coal  technology  has  helped  ensure 
that  coal  will  continue  to  serve  U.S.  energy  interests,  enhance  opportunities  for  economic 
growth  and  employment,  and  aid  in  meeting  national  and  international  commitments  for  a 
clean  and  healthy  environment.  The  CCT  Program  also  plays  a  major  role  in  ensuring  that 
the  US  leads  the  world  in  developing,  applying,  and  exporting  sustainable,  clean,  and 
economically  competitive  energy  technologies. 
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The  program  began  in  1985  and  was  expanded  in  1987  to  meet  the  recommendations 
of  the  United  States  and  Canadian  Special  Envoys  on  Acid  Rain.  The  industry 
contribution  of  about  $3.7  billion  was  financed  through  sponsors  as  well  as  other 
corporate  partners.  Under  the  program,  the  Department  may  not  finance  more  than  50 
percent  of  the  total  costs  of  any  single  project  and  may  only  share  in  project  cost  growth 
up  to  25  percent  of  the  originally  negotiated  Government  share. 

The  total  cost  of  the  42  clean  coal  projects  will  approximate  S6  billion.  The 
Department's  share  for  the  current  or  completed  projects  is  about  S2.3  billion.  These 
projects  were  selected  through  a  series  of  rounds  (Rounds  I  through  V)  of  competitive 
solicitations  over  an  8-year  period  (1986-1993).  As  of  December  31,  1995,  10  projects 
were  completed,  9  had  completed  operational  testing,  7  were  in  operation,  5  were  under 
construction,  and  1 1  were  being  designed.  In  addition  to  these  42  current  or  completed 
projects,  1  project  was  still  in  the  pre-award  phase  at  the  time  of  our  review. 

The  Government's  fijnding  commitments  and  Federal  assistance  terms  are  represented 
in  cooperative  agreements  negotiated  for  each  project    All  of  the  42  awarded  projects 
contain  repayment  provisions  agreed  to  by  each  of  the  project  sponsors.  These  repayment 
agreements  last  20  years  and  state  that  it  is  the  intent  of  the  Government  to  recoup  up  to 
the  ftill  amount  of  the  taxpayers'  contribution  in  each  project  once  the  technology  has  been 
commercialized.  As  of  December  31,  1995,  three  sponsors  repaid  the  Department 
$377,000  of  the  $33.4  million  taxpayers'  investment  in  their  projects. 

In  1992,  the  Energy  Policy  Act  required  the  Department  to  model  repayment 
procedures  for  several  of  the  Act's  innovative  technology  transfer  programs  after  those 
used  in  the  clean  coal  program.  These  included  Renewable  Energy,  Clean  Coal,  and 
Environmental  Technology  Transfer  Programs.  In  addition,  the  Act  specifically  required 
the  Department  to  re-examine  its  recoupment  policies  and  establish  procedures  for  its 
cost-share  in  other  coal  demonstration  and  commercial  application  projects. 

OBSERVATIONS  AND  CONCLUSIONS 

A  detailed  analysis  of  six  clean  coal  projects  indicated  that  the  Department  limited  its 
ability  to  recover  the  taxpayers'  financial  investment  through  recoupment  in  successfijily 
commercialized  technologies.  Decisions  were  made  to  (I)  exempt  foreign  sales,  (2) 
exclude  some  domestic  sales,  and  (3)  lower  the  repayment  rate.  These  decisions  were 
made  without  the  benefit  of  any  economic  analysis  to  determine  their  impact  on  the 
Department's  goal  of  recouping  the  taxpayers'  investment.  As  a  result,  the  Department 
may  not  recoup  an  estimated  $133.7  million  on  six  projects  and  may  limit  its  opportunity 
to  recover  fiature  investments  in  other  energy  technology  projects.  In  this  regard,  the 
Energy  Policy  Act  of  1992  directs  the  Department  to  model  fiiture  recoupment  procedures 
(for  environmental,  renewable  energy,  and  innovative  clean  coal  technology  transfer 
programs)  after  the  Department's  clean  coal  program.  Because  of  the  potential  impact  of 
clean  coal  recoupment  practices  on  these  fijture  programs,  the  Department  should 
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formally  analyze  and  justify  any  recoupment  decision  that  limits  its  ability  to  recover  the 
taxpayers'  investment  in  successfully  commercialized  technologies. 

Prudent  business  practice  also  dictates  that  mechanisms  be  established  to  ensure  that 
repayments  due  or  made  by  clean  coal  and  other  future  energy  technology  program 
sponsors  are  tracked,  accounted  for,  and  verified.  Currently,  the  Department  does  not 
have  a  formal  mechanism  in  place  to  achieve  this  objective    The  audit  found  that  the 
Department  needs  to  establish  formal  financial  policies  and  procedures  over  the  repayment 
process.  Also,  the  Pittsburgh  and  Morgantown  Energy  Technology  Centers  need  to 
implement  appropriate  internal  control  mechanisms  to  ensure  that  sponsors'  repayments 
are  timely,  accurate,  and  complete 

Part  II  of  this  report  provides  details  on  the  findings  and  recommendations  relating  to 
the  Department's  activities  designed  to  recover  the  taxpayers'  investment  in  its  clean  coal 
technology  program.  Management  concurred  with  the  report's  recommendations,  but 
cautioned  that  the  greatest  payback  to  the  nation  will  not  be  in  the  form  of  repayment  of 
Federal  cost-sharing.  The  payback  will  be  from  general  contributions  to  a  clean 
environment  and  economic  prosperity  (eg,  sales  of  equipment  and  jobs  creation)    Their 
comments  are  discussed  in  greater  detail  in  Part  III  of  the  report  and  the  Office  of  Coal 
Technology's  comments  are  included  verbatim  in  the  Appendix  to  the  report. 
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PARTU 
FINDINGS  A^fD  RECOMMENDATIONS 

1.  Recovering  the  Taxpayers'  Energy  Investment 

FINDING 

A  goal  of  the  Department  is  to  recover  up  to  the  taxpayers'  investment  in  successfully 
commercialized  clean  coal  technologies.  However,  an  analysis  of  six  clean  coal 
technology  projects  indicated  that  the  Department  limited  its  opportunity  to  recover  the 
taxpayers'  clean  coal  investment  by  (1)  exempting  foreign  sales,  (2)  excluding  some 
domestic  sales  on  certain  projects,  and  (3)  lowering  the  repayment  rate.  The  Department 
changed  the  recoupment  provisions  of  its  repayment  agreements  in  an  eflFort  to  respondJo 
sponsors'  complaints  but  did  not  analyze  or  justify  the  economic  effect  of  each  decision. 
As  a  result  of  these  changes,  the  Department  may  not  recoup  an  estimated  $133.7  million 
of  the  taxpayers'  $151  million  investment  in  six  clean  coal  technology  projects  and  may 
limit  its  opportunity  to  recover  future  investments  in  other  energy  technology  programs. 

RECOMMENDATION 

We  recommend  that  the  Deputy  Assistant  Secretary  for  Coal  Technology,  working 
with  the  Office  of  Environmental  Management  and  the  Office  of  Energy  Efficiency  and 
Renewable  Energy,  formally  analyze  and  justify  any  recoupment  decision  in  future 
recoupment  efforts  that  limits  the  Department's  ability  to  recover  the  taxpayers'  investment 
in  successfully  commercialized  technologies. 

MANAGEMENT  REACTION 

Management  concurred  with  the  recommendation. 

DETAILS  OF  FINDING 


THE  DEPARTMENT'S  RECOUPMENT  GOAL 

The  Department's  policy  is  to  recover  "up  to"  the  amount  of  the  taxpayers'  investment 
in  each  successfully  commercialized  clean  coal  project.  This  policy  was  included  in  all  of 
the  clean  coal  solicitations  and  in  each  repayment  agreement.  Most  of  the  solicitations 
included  language  similar  to  the  following: 

"It  is  the  policy  of  the  DOE  to  recover  an  amount  up  to  (i.e.,  not  to  exceed)  the 
Government's  actual  contribution  to  the  Project.  Repayment  will  derive  from 
those  Projects  which  are  successful  and  achieve  commercial  application...  The 
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Govenunent's  right  to  recover  its  contribution  shall  continue  until  either  the 
Government  has  recouped  its  contribution  or  20  years  have  elapsed  from  the 
effective  date  of  the  Repayment  Agreement..." 

CLEAN  COAL  RECOUPMENT  PRACTICES 

An  analysis  of  six  completed  or  nearly  completed  clean  coal  projects  indicated  that  the 
Department  limited  its  opportunity  to  recover  the  taxpayers'  investment.  Actions  taken  by 
the  Department  included: 

•  exempting  foreign  sales, 

•  excluding  some  domestic  sales  on  certain  projects,  and 

•  lowering  the  repayment  rate. 

These  actions  were  implemented  as  a  part  of  the  clean  coal  solicitation  process. 
Under  the  Round  I  solicitation,  repayment  was  derived  from  revenue  generated  from  plant 
operations  beyond  the  demonstration  phase  and/or  the  commercial  sale,  lease, 
manufacture,  licensing,  or  use  of  the  technology.  In  Round  II,  repayment  was  limited  to 
the  potential  revenues  from  the  future  commercialization  of  the  demonstrated  technology. 
For  Round  III,  repayment  was  limited  to  U.S.  sales  only,  while  the  repayment  rate  was 
adjusted  from  2  to  O.S  percent  of  equipment  sales.  In  addition,  other  sales  were  exempted 
from  recoupment  at  the  discretion  of  the  Department's  negotiating  team.  The  recoupment 
provisions  for  Round  IV  and  V  were  identical  to  those  in  Round  III. 

Provided  below  is  a  description  of  the  changes  that  were  made  to  clean  coal 
repayment  agreements. 

Foreign  Sales  Exempted 

The  Department  limited  its  opportunity  to  recover  an  estimated  $120.3  million  in  four 
clean  coal  projects  through  the  exemption  of  foreign  sales.  A  clean  coal  official  believed 
that  the  rising  price  of  fuels  competing  with  coal,  the  expectations  of  more  stringent  air 
pollution  controls,  and  forecasts  of  the  increasing  need  for  new  electric  generation 
capacity  would  push  demonstrated  clean  coal  technologies  into  the  domestic  marketplace. 
However,  a  1994  National  Coal  Council  report,  sponsored  by  the  Department,  concluded 
that  an  expansion  of  the  foreign  market  was  favorable.  This  was  supported  by  a  project 
sponsor  that  forecast  domestic  and  foreign  sales  for  its  technology.  The  sponsor's  forecast 
for  foreign  sales  was  approximsiely  1  1/2  times  larger  than  its  forecast  for  domestic  sales. 
Another  reason  why  Departmental  officials  excluded  foreign  sales  from  the  recoupment 
process  was  that  they  believed  that  a  mechanism  could  not  be  established  to  verify  sales 
outside  of  the  United  States.  However,  further  discussions  with  officials  indicated  that  the 
Department  had  not  established  a  mechanism  to  verify  either  foreign  or  domestic  sales. 
The  absence  of  a  verification  process  is  discussed  fiirther  in  Finding  2  of  this  report. 
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Some  Domestic  Sales  Excluded 


The  Department  also  exempted  some  domestic  sales  from  its  repayment  agreements. 
As  a  consequence,  an  opportunity  was  missed  to  recover  an  estimated  SI 2.7  million  on 
two  projects.  The  exclusions  exempted  $2.S  billion  in  sales  on  one  project  that  could  have 
resulted  in  a  repayment  of  SI 2. S  million,  and  S200  million  in  sales  made  on  the  other 
project  during  the  demonstration  period  that  could  have  resulted  in  repayment  of 
S200,000 

A  clean  coal  official  on  the  first  project  stated  that  sales  were  not  included  as  a  part  of 
the  repayment  agreement  because  the  Department  was  not  initially  involved  in  the  project, 
and  its  technology  was  developed  without  any  Department  funding.  However,  the 
Department  invested  over  SI 7  million  to  demonstrate  this  technology,  and  this 
demonstration  was  instrumental  in  the  successful  testing  and  commercialization  of  the 
technology. 

On  the  second  project,  the  Department  contributed  $63.9  million  but  did  not  include  a 
repayment  provision  for  sales  made  during  the  demonstration  period    A  clean  coal  official 
stated  that  these  sales  were  excluded  from  the  repayment  agreement  because  the 
Department  did  not  believe  that  sales  of  the  technology  would  occur  prior  to  completion 
of  the  demonstration  phase.  However,  the  project  demonstration  phase  lasted  3  years,  and 
some  successful  test  results  were  available  prior  to  the  end  of  the  demonstration  period. 
As  a  result,  the  market  recognized  the  benefits  associated  with  the  technology,  and  an 
order  for  the  technology  was  placed. 

Repayment  Rate  Lowered 

The  Department  also  decreased  the  repayment  rate  on  sales  of  demonstrated 
technologies    The  repayment  rate  for  sales  decreased  from  2  percent  of  gross  revenues  in 
Round  II  to  0.5  percent  of  gross  revenues  for  Rounds  III  through  V.  As  a  result  of  these 
actions,  the  Department  lost  an  opportunity  to  recoup  an  estimated  $700,000  on  one 
project. 

The  Ohio  Coal  Development  Office  (OCDO),  a  state  agency,  and  the  Electric  Power 
Research  Institute  (EPRI),  a  utility  association,  participated  in  the  aforementioned  project 
with  the  Department.  Each  party  negotiated  repayment  agreements  with  the  sponsor 
based  on  the  successful  commercialization  of  the  technology.  Based  on  forecasted  sales  of 
the  technology,  the  Department  can  expect  to  recover  4.7  percent  of  the  taxpayers' 
original  investment,  while  OCDO  and  EPRI  can  expect  to  recoup  41.3  percent  and  9.S 
percent  of  their  respective  investments.  According  to  a  clean  coal  official,  the 
Department's  repayment  rate  was  decreased  (from  2  to  0.5  percent  of  gross  revenues)  to 
bring  it  more  in  line  with  current  business  practices.  Headquarters'  officials  could  not 
provide  documentation  supporting  the  0.5  percent  rate  as  being  the  current  business  rate 
used  on  projects  of  this  type.  An  industry  clean  coal  project  official  indicated  that  the 
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repayment  rate  of  0.5  percent  was  too  low  and  stated  that  it  should  have  been  between  1 
and  S  percent  depending  on  the  technology's  commercial  potential. 

COMMERCIAL  VIABILITY  VERSUS  RECOUPMENT 

Changes  to  recoupment  provisions  were  made  through  the  solicitation  process  and 
were  made  in  part  to  address  the  concerns  of  clean  coal  project  sponsors    However,  an 
economic  analysis  was  not  performed  to  determine  the  effect  of  the  changes  on  the 
Department's  goal  to  recover  the  taxpayers'  investment  in  clean  coal  technologies    The 
concerns  of  Department  officials  were  ensuring  that  the  clean  coal  technologies  were 
commercialized,  improving  the  timeliness  of  formalizing  the  cooperative  agreements,  and 
responding  to  other  industry  concerns  about  the  recoupment  provisions  to  ensure  the 
industry's  participation  in  the  clean  coal  program. 

Management  officials  believed  that  their  recoupment  decisions  would  assist  in  making 
the  technologies  more  competitive,  lessen  delays  in  the  cooperative  agreement  negotiation 
process,  and  maintain  industry's  interest  in  the  program.  However,  the  General 
Accounting  Office,  in  a  1991  report,  "Improvements  Needed  in  DOE's  Clean  Coal 
Technology  Program,"  recommended  that  the  Department  analyze  the  effect  that 
recoupment  provisions  have  had  on  industry  participation  in  the  clean  coal  program  and 
the  likelihood  of  recovering  the  Federal  investment.  As  of  January  31,  1996,  the 
Department  had  not  taken  any  action  to  satisfy  the  General  Accounting  Office's  concern. 

IMPACT  ON  THE  RECOVERY  OF  THE  TAXPAYERS'  INVESTMENT 

Departmental  actions,  made  without  the  benefit  of  an  economic  analysis,  limited  the 
Department's  ability  to  recoup  the  taxpayers'  investment  in  successfully  commercialized 
clean  coal  projects.  Although  the  potential  may  exist  that  the  Department  could  recover 
the  taxpayers'  investment  from  domestic  sales,  project  managers  and  project  sponsors 
indicated  that  the  domestic  market  for  clean  coal  technologies  is  currently  very  limited, 
and  unless  market  conditions  change,  recoupment  from  future  domestic  sales  will  be 
negligible   As  illustrated  in  Table  1 ,  the  Department  limited  its  opportunity  to  recover  an 
estimated  $1 33  7  million  of  the  taxpayers'  $151  million  investment  in  six  clean  coal 
technology  projects. 

Table  1 

Potential  Dollar  Impact  of  DOE  Recoupment  Decisions 

Decision Potential  Dollar  Impact  (in  millions) 

Exempted  Foreign  Sales  $120.3 

Excluded  Some  Domestic  Sales  12.7 

Lowered  Repayment  Rates  J 

Total  $133.7 
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In  addition  to  the  six  projects  examined  as  a  part  of  this  audit,  the  decision  to  exempt 
foreign  sales  from  recoupment  has  much  broader  impact  when  looking  at  the  entire  clean 
coal  program.  For  instance,  the  foreign  sales  exemption  extends  to  an  additional  19  clean 
coal  projects  that  will  be  completed  in  the  future.  The  Department  invested  over  $1.4 
billion  in  these  19  projects.  The  exemption  will  greatly  hinder  the  Department's  goal  of 
recovering  the  taxpayers'  investment  in  these  projects  when  one  considers  that  75  percent 
of  the  expected  worldwide  growth  in  coal  use  is  expected  to  occur  outside  the  United 
States.  For  example,  the  Department  in  1993  reported  that  the  potential  clean  coal 
technology  market  for  new  facilities  and  retrofit  installations  outside  the  United  States  for 
the  1993-2010  period  was  between  $571  billion  and  $870  billion.  Repayments  fi-om 
successful  commercialization  of  the  19  projects  outside  the  U.S.  could  potentially  have 
resulted  in  the  recovery  of  the  taxpayers'  investment  in  these  technologies. 

In  addition,  the  Energy  Policy  Act  of  1992  requires  the  recoupment  of  the  taxpayers' 
investment  in  other  cost  shared  demonstration  and  commercial  application  projects.  This 
Act  stipulates  that  these  other  projects  should  model  their  recoupment  procedures,  to  the 
extent  appropriate,  after  the  Clean  Coal  Technology  Program    Under  the  Act,  $1.8  billion 
has  been  authorized  for  three  technology  transfer  programs:  Environmental,  Renewable 
Energy,  and  Clean  Coal.  As  of  February  1996,  funding  for  these  programs  had  not  been 
appropriated.  However,  if  funding  is  provided,  potential  repayments  could  be  significant, 
and  the  Department  needs  to  take  steps  to  ensure  that  any  actions  that  reduce  the 
opportunity  to  recoup  the  taxpayers'  investment  in  these  programs  are  justified. 
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2.  Repayment  Policies  and  Procedures 

FINDING 

Prudent  business  practice  dictates  that  controls  be  established  to  ensure  that  moneys 
for  which  the  Government  is  entitled  to  are  tracked,  accounted  for,  and  verified 
However,  the  Morgantown  and  Pittsburgh  Energy  Technology  Centers  had  not  instituted 
any  mechanism  to  monitor  clean  coal  project  repayments,  and  the  Department  had  not 
established  any  formal  recoupment  policies  and  procedures.  The  Centers  were  waiting 
until  projects  were  completed  and  repayments  were  made  by  project  sponsors  to  establish 
such  mechanisms,  and  the  Department  did  not  anticipate  a  need  for  such  policies  and 
procedures    Without  appropriate  policies  and  procedures,  the  Department's  ability  to 
collect  moneys  due  the  Federal  Government  from  successfully  commercialized  clean  coal 
projects  may  be  impaired. 

RECOMMENDATIONS 

We  recommend  that  the  Office  of  Chief  Financial  Officer  establish  financial  policies 
and  procedures  over  Departmental  recoupment  activities.  We  also  recommend  that  the 
Managers  of  the  Energy  Technology  Centers  implement,  as  quickly  as  possible, 
mechanisms  to  ensure  that  sponsor  repayments  are  timely,  accurate,  and  complete. 

MANAGEMENT  REACTION 

Management  concurred  with  the  finding  and  recommendations. 

DETAILS  OF  FINDING 


ENSURING  TIMELY.  ACCURATE.  AND  COMPLETE  REPAYMENTS 

The  clean  coal  program's  recoupment  goal  is  to  recover  up  to  the  amount  of  the 
taxpayers'  investment  in  each  clean  coal  project.  In  this  regard,  prudent  business  practice 
dictates  that  the  Department  have  financial  policies  and  procedures  in  place  to  ensure  that 
repayments  made  by  clean  coal  technology  sponsors  are  tracked,  accounted  for,  and 
verified. 

Specific  guidance  on  the  internal  controls  to  be  established  are  found  in  Departmental 
directives.  Department  Order  1000  3  C  states  that  internal  controls  should  comprise  the 
plans  of  the  organization,  methods,  and  procedures  adopted  by  management  to  provide 
reasonable  assurance  that  program  objectives  are  achieved  effectively  and  efficiently  and 
that  revenues  applicable  to  the  Department's  operations  are  properly  recorded  and 
accounted  for.  The  Department's  Accounting  Handbook  further  states  that  procedures  to 
account  for  cash  from  its  receipt  to  final  disposition  must  include  safeguards  necessary  to 
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ensure  proper  control  including  the  receiving,  safeguarding,  recording,  and  depositing  of 
cash  on  a  timely  basis  and  for  keeping  the  required  records  and  accounts. 

MECHANISMS  TO  MONITOR  CLEAN  COAL  REPAYMENTS 

At  the  time  of  our  review,  the  Department  had  not  established  a  financial  policy  for 
recoupment,  and  the  Morgantown  and  Pittsburgh  Energy  Technology  Centers  had  not 
established  mechanisms  to  track,  account  for,  and  verify  clean  coal  repayments.  A  policy 
and  an  implementing  mechanism  are  needed  to  ensure  that  sales  activity  and  repayment 
reporting  are  monitored,  repayments  are  accounted  for,  and  the  accuracy  and 
completeness  of  sales  reports  and  repayments  are  verified.  A  review  of  Departmental 
accounting  policy  manuals  and  orders  indicated  that  a  financial  policy  for  the  recoupment 
of  the  taxpayers'  investment  in  clean  coal  projects  did  not  exist.  A  discussion  with  a 
Headquarters'  official  confirmed  that  a  Departmental  recoupment  policy  had  not  been 
established. 

Tracking  Sales  Activity  and  Repayment  Reporting 

A  requirement  for  sponsor  sales  activity  and  repayment  reporting  was  included  in  all 
repayment  agreements  af^er  the  Round  I  solicitation.  The  project  sponsor  is  required  to 
submit  an  annual  sales  activity  and  repayment  report  subsequent  to  the  completion  of 
project  operations.  These  reports  are  to  detail  any  sales  of  project  technology  for  which 
the  Department  would  be  entitled  to  repayment. 

The  Energy  Technology  Centers,  however,  had  not  established  a  mechanism  to  track 
when  sales  activity  and  repayment  reports  were  due.  Both  Centers  relied  on  project 
sponsors  for  timely  submission  of  these  reports.  A  review  of  six  projects'  records 
indicated  that  one  annual  sales  activity  and  repayment  report  had  never  been  submitted  to 
the  Department.  The  review  also  revealed  that  three  reports  due  on  two  projects  had  been 
submitted  any  where  from  2  to  11  months  late.  According  to  the  responsible  clean  coal 
officials,  they  did  not  realize  that  the  reports  either  were  late  or  had  not  been  received. 

Accounting  for  Repayments 

The  Department  should  also  implement  appropriate  accounting  procedures  over  the 
collection  and  disposition  of  repayments.  According  to  the  administrative  provisions  of 
Public  Law  103-138.  (Department  of  Interior  and  Related  Agencies  Apropriations  Act, 
1994),  revenues  and  other  moneys  received  by  or  for  the  account  of  the  Department  (or 
otherwise  generated  by  the  sale  of  products  in  connection  with  projects  of  the  Department 
appropriated  under  this  Act)  may  be  retained  by  the  Secretary  of  Energy.  These  revenues 
are  available  until  expended  and  should  be  used  only  for  plant  construction,  operation 
costs,  and  payments  to  cost  sharing  entities  as  provided  in  appropriate  cost  sharing 
contracts  or  agreements.  The  Office  of  Inspector  General  found  that  the  Energy 
Technology  Centers  used  similar  methods  when  accounting  for  their  repayments.  Both 
Centers  correctly  transmitted  and  credited  repayments  to  the  Department  of  Treasury's 


13 


136 

clean  coal  appropriation  account  where  the  repayments  offset  the  clean  coal  appropriation. 
In  responding  to  the  draft  report,  the  Office  of  Chief  Financial  Officer  indicated  that 
additional  financial  guidance  pertinent  to  the  recoupment  process  was  warranted,  and  that 
they  will  develop  appropriate  financial  policies  and  procedures  over  Department 
recoupment  efforts  for  inclusion  in  the  Departmental  Accounting  Handbook 

Verifying  Accuracy  and  Timeliness  of  Repayments 

The  Energy  Technology  Centers  also  had  not  established  a  control  mechanism  to 
verify  the  accuracy  and  timeliness  of  sponsor  repayments.  Six  repayments  were  received 
as  of  December  1995.  However,  one  payment  was  late  by  2  months.  The  clean  coal 
official  responsible  for  receiving  the  repayment  stated  that  he  was  not  aware  when  the 
sponsor  should  have  started  repaying  the  Department's  investment.  The  Department 
needs  to  develop  a  mechanism  to  ensure  this  and  other  repayments  are  timely,  accurate, 
and  complete.  The  Energy  Technology  Centers  should  also  establish  procedures  to  verify 
the  accuracy  of  the  repayments  reported  by  the  sponsors. 

REPAYMENT  MECHANISM  NOT  ESTABLISHED 

Controls  over  repayments  were  discussed  with  a  Headquarters'  official    He  stated 
that  Departmental  financial  policy  and  procedures  were  not  established  because 
recoupment  applied  only  to  a  single  Departmental  program,  the  Clean  Coal  Technology 
Program.  He  also  explained  that  the  Department  generally  does  not  establish  a 
Departmentwide  financial  policy  for  a  requirement  that  is  applicable  to  a  single  program 
and  left  implementation  up  to  the  Energy  Technology  Centers   The  Headquarters'  official, 
however,  acknowledged  that  the  Energy  Policy  Act  of  1992  requirement  to  include 
recoupment  in  several  Departmental  programs  should  have  prompted  the  development  of 
Departmentwide  financial  policies  and  procedures. 

Officials  at  the  Energy  Technology  Centers  explained  that  when  clean  coal  program 
officials  selected  the  first  projects  in  1986,  they  realized  that  it  would  be  several  years 
before  any  of  the  projects  reached  the  commercialization  stage  and  recoupment  became  a 
reality.  These  program  officials  decided  to  wait  until  projects  were  completed  and 
repayments  began  before  implementing  a  mechanism  to  track,  account  for,  and  verify 
repayments. 

In  the  fall  of  1995,  the  Energy  Technology  Centers  established  a  joint  process 
improvement  team  to  develop  procedures  for  handling,  tracking,  accounting  for,  and 
verifying  repayments  received  from  clean  coal  technology  projects.  According  to 
Morgantown  and  Pittsburgh  officials,  the  process  improvement  team  was  established  to 
respond  to  this  audit's  inquiries.  These  inquiries  centered  on  what  mechanisms  the  Energy 
Technology  Centers  had  established  to  track,  account  for,  and  verify  potential  moneys 
owed  by  clean  coal  technology  sponsors. 
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The  process  improvement  team's  first  meeting  was  in  November  1995,  and  their  final 
report  was  issued  in  April  1996.  The  report  recommends  that  (1)  data  from  annual  sales 
activity  and  repayment  reports  be  recorded  in  the  Reports  Receipts  Tracking  database,  (2) . 
repayments  be  processed  as  an  appropriation  reimbursement  to  the  Clean  Coal 
Technology  Program,  and  (3)  personnel  responsible  for  oversight  and  auditing  ensure  that 
these  processes  occur. 

ASSURANCE  THAT  REPAYMENTS  ARE  TIMELY  AND  ACCURATE 

Without  appropriate  policies  and  procedures  to  properly  track,  account  for,  and  verify 
repayments,  the  Department's  ability  to  collect  moneys  due  the  Federal  Government  from 
successfully  commercialized  clean  coal  projects  may  be  impaired.  The  need  for  these 
policies  and  procedures  is  also  underscored  by  the  recoupment  requirements  of  other 
future  Departmental  programs.  The  Energy  Policy  Act  has  authorized  $1.8  billion  for 
Innovative  Coal,  Environmental,  and  the  Renewable  Energy  Technology  Transfer 
Programs.  These  programs  also  require  the  repayment  of  the  taxpayers'  investment  in 
successfully  commercialized  technologies.  The  lack  of  policies  and  procedures  reduces 
the  assurance  that  the  Department  will  recover  the  taxpayers'  investment  in  successfully 
commercialized  projects. 

In  addition,  the  Energy  Technology  Centers  need  to  ensure  implementation  of  the 
recommendations  of  their  process  improvement  team.  Implementation  should  assist  the 
Energy  Technology  Centers  on  accurately  recouping  the  taxpayers'  investment  in  the 
Clean  Coal  Technology  Program.  As  of  December  1995,  with  over  $377,000  in 
repayments  already  received  and  significant  sums  potentially  due  the  Department,  it  is 
crucial  that  a  system  be  in  place  to  ensure  accurate  and  complete  accounting  for  all 
repayments. 
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PART  HI 
MANAGEMENT  AND  AUDITOR  COMMENTS 


The  Deputy  Assistant  Secretary  for  Coal  Technology,  the  Deputy  Controller,  and  the 
Directors,  Pittsburgh  and  Morgantown  Energy  Technology  Centers,  concurred  with  the 
report's  three  recommendations.  However,  the  Deputy  Assistant  Secretary  cautioned  that 
the  greatest  payback  to  the  nation  from  the  program  will  not  be  in  the  form  of  repayment 
of  Federal  cost-sharing,  but  rather  from  general  contributions  to  a  clean  environment  and 
economic  prosperity  (e.g.,  sales  of  equipment  and  Jobs  creation).  His  comments  in  their 
entirety  are  included  in  the  Appendix.  Management  comments  and  related  auditor 
comments  by  recommendation  follow 

Recommendation  1.  Formally  analyze  and  justify  any  recoupment  decision  in  future 
recoupment  efforts  that  limits  the  Department's  ability  to  recover  the  taxpayers'  investment 
in  successfully  commercialized  technologies. 

Management  Comments.  Management  concurred  with  Recommendation  I .  They 
agreed  that  the  recommendation  was  worthy  of  support  and  implementation. 
Management  added  that  the  recommendation  will  be  accommodated  by  applying  a  formal 
process  to  record  the  analysis  and  justification  process  used  in  recoupment  decisions. 

Auditor  Comments.  Management's  intended  effort  to  document  and  record  the 
analysis  and  justification  of  their  recoupment  decisions  is  considered  responsive  to  our 
recommendation. 

Recommendation  2.  Establish  formal  financial  policies  and  procedures  over 
Departmental  recoupment  activities. 

Management  Comments.  Management  concurred  with  this  recommendation  and 
stated  that  they  planned  to  establish  financial  policies  and  procedures  by  January  31,  1997. 

Auditor  Comments.  Management  plans  to  develop  financial  policies  and  procedures 
over  Departmental  recoupment  activities  for  inclusion  in  the  DOE  Accounting  Handbook 
is  considered  responsive  to  our  recommendation. 

Recommendation  3.  Implement  as  quickly  as  possible  mechanisms  to  ensure  that 
sponsor  repayments  are  timely,  accurate,  and  complete. 


16 


139 

Management  Comments   Management  concurred  with  this  recommendation  and 
supports  both  Energy  Technology  Centers'  effort  to  effectively  carry  out  their 
responsibilities  pertaining  to  repayment. 

Auditor  Comments.  Management's  intention  to  support  both  Energy  Technology 
Centers'  effort  to  track,  account  for,  and  verify  repayments  is  considered  responsive  to  our 
recommendation. 
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APPBODC 

Department  of  Energy 

Washington,  DC  ZOSaS 

m:  :  :    ::'. 

MEMORANDUM 

To:  Philip  L.  Hotbrook,  Manager 
Capital  Regional  Audit  Office 
Office  of  Inspector  General 

J        ^ 
From:      George  Ru(lins,.J9A;^^X;oal  Technology.  FE-20 

Subject:  Review  of  Draft  Report '  Department  of  Energy's  Activities  Designed  to  Recover  its 
Investment  in  the  Clean  Coal  Technology  Program" 


The  projects  in  the  Clean  Coal  Technology  Program  have  been  selected  over  five  competitive 
solicitations   Each  solicitation  proceeded  under  a  different  set  of  criteria  or  objectives.  In  each 
case  Congress  played  a  key  but  variable  role  in  setting  expectations  for  the  program.  Guiddines 
were  evolved  as  Congress,  the  Department  of  Ene^,  and  the  industrial  participants  entered  into 
a  continuing  series  of  precedem  setting  procedures.  Repayment  provisions  also  changed  over 
time  due  to  difficulties  in  negotiation  and  changes  in  congressional  direction  on  repayment. 

The  focus  on  r^ayment,  taken  out  of  context  and  without  a  simultaneous  consideration  of  its 
evolution,  management  and  implementation  to  achieve  its  designed  purpose  consistent  with 
achievement  of  programmatic  goals  will  result  in  a  limited,  not  fair,  assessment  of  its  role  in  this 
technology  devdopment  program.  One  must  consider  issues  such  as  degree  of  cost  sharing, 
commitment  and  capability  of  participants,  technology  viability,  potentiaJ  markets,  societal 
benefits,  and  other  pay  backs  to  the  taxpayer.  It  must  also  be  recograzed  that  the  greatest 
payback  to  the  nation  fi^m  the  Program  will  not  be  in  the  form  of  repayment  of  Federal  cost 
sharing.  It  will  be  in  the  form  of  asatring  U.S.  technology  leadership,  accompanyii^  global  sales 
and  jobs,  and  general  contribution  to  a  clean  environment  and  economic  prosperity . 

DISCUSSION: 

Most  of  the  recommendations  already  have  been  imfdementcd  to  some  degree.  Every  decision  on 
recoupment  has  been  made  within  the  context  of  the  primary  objective  of  the  program  (i.e.,  the 
expeditious  and  successfiji  development  of  technology)  and  in  fUll  recognition  of  the  associated 
need  to  recover  the  taxpayers'  investment  from  $ucce$sfi.(lly  commercialized  technologies. 

Of  considerable  concern  however,  is  the  principal  premise  of  the  report  and  the  impressions  it 
leaves.  The  evaluation  proceeds  on  the  premise  that  the  sole  measure  of  program  success  is  the 
abibty  of  the  government  to  recoup  up  to  the  full  amount  of  the  taxpayas'  comribution  in  each 
project  once  the  technology  has  been  commercialized.  The  objective  of  the  program  is  to  repay 
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the  taxpayer  many  times  over  the  investment  made,  but  not  just  through  these  specific 
repayments. 

0  The  Clean  Coal  Technology  Program  is  focussed  on  the  demonstration  of  a 

portfolio  of  technologies.  If  successful,  the  nation  will  benefit  through  cleaner  air, 
lower  cost  electricity,  lower  environmental  compliance  cost  and  global  sales  (with 
accompanying  Jobs,  improvement  in  the  trade  balance,  and  incresased  tax  revenue) 

o  Recoupment  as  a  concept  was  implemented  to  eliminate  the  possibility  of  "undue 

enrichment  by  the  participant  as  a  result  of  government  support  of  its  technology 
development  efforts  "  It  was  implemented  to  acquire  an  equitable  share  of  the 
profits,  should  they  occur,  not  as  an  investment  strategy. 

0  Recoupment  can  be  a  disincentive  to  achieving  the  program  objectives 

Management  of  recoupment  through  negotiation  has  been  essential  with  every 
project  to  achieve  industrial  participation  and  to  accomplish  the  departments'  goals 
in  the  development  of  clean  coal  technology. 

0  Recoupment  policy  must  be  flexible  in  its  application  or  it  will  limit  achievement  of 

the  associated  program  goals,  with  their  greater  payback  to  the  nation. 

o  Projects  demonstrating  foreign  technology  may  have  to  accommodate  previously 

established  market  designations  which  limit  foreign  sales  for  consideration  as 
sources  of  recoupment. 

This  same  emphasis  on  recoupment  as  a  principal  criteria  of  performance  in  the  implementation  of 
the  clean  coal  program  requires  comment: 

0  Recoupment  policy:  Through  most  of  the  report  an  existence  of  a  Department 

policy  on  recoupment  is  recognized  as  a  guiding  principle  to  positions  taken. 
However,  at  one  point  the  report  also  notes  that  a  review  of  departmental 
accounting  policy  manuals  and  orders  indicate  that  a  policy  for  recoupment  of  the 
Department's  investment  in  Clean  Coal  projects  did  not  exist.  As  a  matter  of 
practice  "the  policy  of  repayment  was  an  implementing  tool  of  the  program 
(included  in  every  PON)  and  accordingly  used." 

0  Repayment/Recoupment  is  a  concept  that  must  be  specifically  negotiated  based  on 

the  requirements,  criteria,  provisions  etc  ,  of  a  specific  technology  effort.  It  should 
not  be  raised  in  importance  to  a  level  that  it  limits  the  degree  to  which  program 
objectives  are  achieved.  Compromises  in  the  terms  of  repayment  to  achieve 
program  objectives  should  be  acceptable  and  not  imply  unmerited 
accommodation 

0  The  objectives,  contributions,  and  desired  results  of  each  of  the  participants  in  a 

project  (government/private)  are  very  different  and  established  through  separate 
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APPE1©IX 


negotiations.  The  comparative  degree  of  repayment  achieved  by  each  such 
participant  cannot  be  used  as  a  measure  of  performance  unless  evaluated  within 
the  context  of  the  terms  of  the  respective  agreements. 

0         The  success  of  repayment  as  a  concept  in  the  Clean  Coal  Program  caiuiot  be 
established  until  it  can  be  determined  how  many  projects  were  successfially 
completed,  how  many  were  successiully  commercialized  and  what  total  amount 
of  profits  were  earned. 

CONCLUSIONS/RECOMMENDATIONS: 

The  two  recommendations  made  as  a  result  of  the  review  are  valid  comments  on  the  Clean  Coal 
Program,  and  we  believe  that  they  have  been  or  are  already  being  implemented. 
Recommendation  1  will  be  fully  accommodated  by  applying  a  more  formal  process  to  record  the 
analysis  and  justification  process  used  in  recoupment  decisions.  Recommendation  2  will  be 
implemented  by  continuing  to  a  logical  conclusion  the  work  started  by  the  "Joint  Process 
Improvement  Team"  established  by  the  Energy  Technology  Centers, 
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Followup  Questions  and  Answers 


Mr.  W.  Hanson  Moore 

Former  Deputy  Secretary  of  Energy  and  President  and  CEO 

American  Forest  and  Paper  Association 

Followup  Questions  and  Answers 
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I  learing  on  "FunJing  Department  ofEnerjQi  Research  and  Development  in  a  Constrained  Budget 
Environment."  Follow-up  questions  to  W.  Henson  Moorc: 


Question  1:  The  GAO  found  some  employees  at  DOE  who  said  the  administrative  and  auditing  costs  of 
a  repayment  program  might  make  it  self-defeating.  Did  you  look  at  this  problem  in  1991  and  what  did 
you  conclude? 

Answer: 

Yes,  I  was  told  by  the  staff  at  DOE  that  a  repayment  program  could  be  administratively  onerous.  But 
this  was  opinion  rather  than  fact.  I  saw  no  analysis  indicating  that  the  management  of  a  program  seeking 
repayment  for  Federal  investment  in  R&D  would  be  any  more  complex,  or  presented  any  greater 
difficulties,  than  the  management  of  any  other  aspect  of  technology  research  and  development. 

The  GAO  continues  to  report  that  DOE  staff  opinions  remain  unchanged  from  those  expressed  during 
my  incumbency.  I  find  this  unfortunate,  for  in  my  view  there  would  be  no  more  comj^elling  case  to  be 
made  to  the  American  people,  for  a  strong  Federal  role  in  R&D,  than  the  presentation  of  evidence  that 
taxpayers  can  expect  a  return  on  the  investment  they  make  in  the  development  of  technology  that  is  also 
highly  valued  by  the  economy  at  large. 

Question  2:  Agencies  by  nature  hate  to  give  up  any  flexibility.  How  would  you  respond  to  the  argument 
that  eliminating  waivers  sets  up  a  regulatory  straightjacket? 

Answer: 

I  am  persuaded,  on  the  basis  of  the  evidence  presented  in  reports  by  the  GAO  and  by  DOE's  Inspector 
General,  that  the  granting  of  waivers  for  co-fineincing  or  recoupment  of  investment  in  Federal  R&D  is 
driven  largely  by  political  rather  than  by  economic  or  technical  considerations.  The  issue  does  not 
usually  arise  if  Federal  requirements  for  co-financing  and  licensing  fees  are  spelled  out  at  the  outset  as  a 
condition  of  the  joint  Federal-private  venture.  In  the  case  of  the  Clean  Coal  Technology  program,  for 
example,  the  government  had  no  difficulty  whatsoever  in  securing  •  in  some  cases  exceeding  -  co- 
financing  conmiitments  from  its  private  sector  partners.  Nor  were  there  problems  encountered  in  the 
case  of  the  Advanced  Battery  Consortium.  Rather,  problems  have  arisen,  in  the  main,  only  when 
Federal  managers  of  R&D  were  directed  to  seek  co-financing  and  recoupment  for  projects  they 
historically  managed  without  such  requirements. 

In  sum,  waiver  authority  has  in  my  view  been  abused  to  the  detriment  of  the  taxpayers  and  for  purposes 
other  than  those  justifiable  on  demonstrably  technical  or  economic  grounds.  This  abuse  argues  therefore 
for  either  tightening  the  criteria  currently  in  the  law,  or  eliminating  the  authority  altogether  except  for 
cases  in  which  it  can  be  demonstrated  -  analytically  not  anecdotally  -  that  flexibility  would  enhance  the 
government's  stake. 
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It  should  be  noted,  in  any  case,  that  the  management  of  R&D  is  not  a  regulatory  practice  at  all,  and 
cannot  consequently  be  straightjacketed  as  would  the  issuance  of  a  rule.  The  analogy  is  otherwise 
outdated  in  the  sense  that  successful  regulation  is  more  likely  to  emerge  from  negotiations  than  from 
directives.  Similarly,  the  conditions  of  participation  in  Federal  R&D  should  be  negotiated  with  private 
partners,  but  on  the  basis  of  prevailing  industry  practices.  The  government  should  not  be  an  easy  mark 
for  the  development  and  dissemination  of  valuable  technology,  and  the  taxpayers'  initial  and  residual 
stake  should  not  be  reduced  or  discarded  for  the  sake  of  usually  temporary  political  expediency. 
Moreover,  it  is  seldom  if  ever  the  case  that  legitimate  firms  expect  to  pay  little  or  nothing  for  something 
of  value. 

Question  3:  You've  had  a  chance  to  review  the  program  you  proposed  five  years  ago.  In  light  of  DOE 
structural  changes  and  the  Galvin  report  recommendations,  would  you  go  at  it  iny  differently? 

Answer: 

The  vision  is  always  clearer  in  retrospect.  I  acted  as  I  did  on  the  basis  of  the  knowledge  and  authority 
available  at  the  time.  Since  the  time  of  my  tenure  at  DOE,  Congress  has  given  statutory  force  to  the  idea 
that  Federal  R&D  is  not  an  entitlement  for  the  industries  affected  by  it;  that  it  has  a  market  value;  and 
that  the  Federal  establishment  is  more  likely  to  make  better  policy  choices  if  a  private  sector  partner  is 
involved. 

With  the  experience  now  available  as  to  implementation  of  Section  3002  (cost-sharing),  and  Section 
1301  (repayment)  of  the  Energy  Policy  Act  of  1992,  it  seems  reasonable  to  conclude  that  the  intent  of 
Congress  has  only  partially  been  fulfilled.  This  intent  is  not  likely  to  be  fully  honored,  apparently, 
unless  the  discretion  of  the  Secretary  of  Energy  is  reduced  sufficiently  to  ensure  a  reasonable 
government  return  on  investment.  In  that  vein,  1  would  view  the  repayment  on  Federal  investment  so  far 
registered  for  the  Clean  Coal  Technology  program  -  a  miserly  $377,000  -  to  be  not  reasonable  for  an 
outlay  of  $2.5  billion. 

I  would  in  retrospect  insist  on  greater  internal  DOE  analytical  capabilities  -  in  the  typically  objective 
policy  office  rather  than  with  the  vested  programmatic  assistant  secretaries  -  to  assess  the  true  economic 
and  market  value  of  R&D  investments,  and  to  monitor  and  internalize  best  industry  practices  in 
technology  transfer  and  licensing.  I  would  insist  that  co-financing  and  recoupment  agreements  with 
both  public  and  private  sector  participants  -  at  home  and  abroad  -  be  negotiated  with  a  view  to  securing 
for  the  taxpayers  the  maximum  -  rather  than  the  current  token  -feasible  return  on  investment.  And  I 
would  place  my  seal  of  approval  only  on  those  R&D  project  partnerships  that  would  have  pre- 
conditionally  received  public  scrutiny  and  comment  as  a  result  of  publication  of  details  of  agreements  in 
the  Federal  Register. 
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Mr.  Roger  A.  Lewis 

Senior  Advisor 

Office  of  Strategic  Computing  and  Simulation 

U.S.  Department  of  Energy 

FoUowup  Questions  and  Answers 
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HEARING  OF  THE  SUBCOMMITTEE  ON  ENERGY  AND  ENVIRONMENT 

COMMITTEE  ON  SCIENCE 

U.S.  HOUSE  OF  REPRESENTATIVES 


Funding  Department  of  Energy  Research  and  Development 
in  a  Constrained  Budget  Environment 

Thursday,  August  1,  1996 

Followup  Questions  Submitted  to 

Mr.  Roger  Lewis 

Senior  Advisor 

Office  of  Strategic  Computing  and  Simulation 

U.S.  Department  of  Energy 

Qi.  What  is  the  current  basis  for  deciding  how  a  program  will  be  structtued  as  to 
repayment?  Is  it  randomly  decided  through  negotiation  or  does  a  set  policy  exist? 

Al.  Currently  the  program  management  makes  a  determination  as  to  whether  a  repayment 
provision  is  to  be  sought.  There  is  no  policy  to  require  recoupment  or  repayment.  In 
specific  areas,  such  as  steel  and  aluminum  research  and  the  Clean  Coal  Technology 
Program,  repayment  policy  has  been  specified  by  statute. 

Q2.  A  few  weeks  ago,  five  laboratories  announced  an  agreement  with  SY-BUS  of 
Sunnyvale,  California  to  commercialize  an  iiuiovative  waste-cleanup  technology. 
The  agreement  involves  a  seventeen-year  exclusive  patent  for  the  company  and  a  5% 
royalty  paymoit  to  the  labs.  What  role  did  DOE  play?  Will  the  royalty  monies 
actually  go  back  into  programs? 

A2.  DOE  played  no  role  in  the  negotiations  leading  to  the  agreement  between  the  five 
laboratories  and  SY-BUS.  Each  of  the  five  laboratories  contributed  either  background 
patents  or  software  to  create  a  package  of  technology  that  was  licensed  to  SY-BUS  under 
both  a  patent  license  and  a  software  license.  The  royalties  will  be  shared  by  the  five 
laboratories.  The  royalties  have  to  remain  at  the  laboratories  and  can  be  used  for  various 
Sfjecific  activities  enumerated  in  each  of  the  laboratory's  prime  contracts  with  DOE.  More 
sfiecifically,  royalties  can  be  used  for  payments  to  inventors,  for  scientific  research, 
development,  technology  transfer  and  education  at  the  laboratories,  and  for  payment  of 
expenses  incidental  to  the  administration  and  licensing  of  intellectual  property.  If  the  net 
amounts  of  such  royalties  received  ft-om  licensing  after  payment  of  patenting  costs,  licensing 
costs,  payments  to  inventors  and  other  expenses  incidental  to  the  administration  of 
inventions  during  any  fiscal  year  exceeds  5%  of  the  laboratory's  budget  for  that  fiscal  year, 
75V»  of  such  excess  amounts  must  be  paid  to  the  Treasury. 
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Q3.  Could  you  describe  for  us  the  money  stream  in  current  DOE  repayment  agreements. 
Are  there  legal  barriers  to  putting  monies  received  directly  back  into  programs? 

Note:  DOE  did  not  answer. 

Q4.  You  stated  on  page  3  of  your  prepared  testimony  that  "provisions  for  grants  and 
cooperative  agreements  follow  the  guidance  provided  in  the  DOE  Financial 
Assistance  Regulations  at  10  CFR  600.  Specific  requirements  for  cost  sharing  are 
found  at  10  CFR  600.123." 

Please  provide  a  copy  of  the  text  of  10  CFR  600.123. 

A4.        Attached  is  a  copy  of  the  text  of  10  CFR  600.123. 
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10  CFR  600.123  Cost  sharing  or  matching. 


Xa)  All  cost  shahng  or  matcfaiiig  contributions,  including  cash  and  third  party  in-kind,  shall  meet  all  of  the  following 
criteria. 

( 1 )  Are  verifiable  fixmi  the  recipient's  records. 

(2)  Are  not  included  as  contributions  for  any  other  federally-assisted  project  or  program. 

(3)  Are  necessary  and  reasonable  for  proper  and  efficient  accomplishment  of  project  or  program  objectives. 

(4)  Are  allowable  under  the  applicable  cost  principles. 

(5)  Are  not  paid  by  the  Federal  Government  under  another  award,  except  where  authorized  by  Federal  statute  to  be 
used  for  cost  sharing  or  matching. 

(6)  Are  provided  for  m  the  approved  budget. 

(7)  Conform  to  other  provisions  of  this  subpart  as  applicable 

(b)  Unrecovered  indirect  costs  may  be  included  as  part  of  cost  sharinuor  matching. 

(c)  Values  for  recipient  contributions  of  services  aixl  property  shall  be  established  in  accordance  with  the  applicable 
cost  principles.  If  DOE  authorizes  recipients  to  donate  buildings  or  land  for  construction/facilities  acquisition 
projects  or  long-term  use,  the  value  of  the  donated  property  for  cost  sharing  or  matching  shall  be  the  lesser  of  either 
paragraph  (cXU  or  (2)  of  this  section. 

( 1 )  The  certified  value  of  the  remaining  life  of  the  property  recorded  in  the  recipient's  accounting  records  at  the  time 
of  donation. 

(2)  The  current  &ir  market  value.  However,  when  there  is  sufficient  justificalion.  DOE  may  approve  the  use  of  the 
current  {ak  market  value  of  the  donated  property,  even  if  it  exceeds  the  cenified  value  at  the  time  of  donation  to  the 
project. 

(d)  Volunteer  services  fiimistied  by  professional  and  technical  personnel,  consultants,  and  other  skilled  and  unskilled 
labor  may  be  counted  as  cost  sharing  or  matching  if  the  service  is  an  integral  and  necessary  part  of  an  approved 
project  or  program  Rates  for  volunteer  services  shall  be  consistent  Mith  those  paid  for  similar  work  in  the  recipient's 
organization.  In  those  instaiKes  in  which  the  required  skills  are  not  found  in  the  recipient  organization,  rates  shall  be 
consistent  with  those  paid  for  similar  work  in  the  labor  market  in  which  the  recipient  competes  for  the  kind  of 
services  mvolved.  In  either  case,  paid  fringe  benefits  that  are  reasonable,  allowable,  and  allocable  may  be  included  in  ' 
the  valuati$Mi 

(e)  When  an  enq>loyer  other  than  the  redpiem  fiimishes  the  services  of  an  employee,  these  services  shall  be  valued  at 
the  employee's  regular  rate  of  pay  (phis  aa  amount  of  fringe  benefits  that  are  reasonable,  allowable,  and  allocable,  but 
exclusive  of  ovcriiead  costs),  provided  these  services  are  in  the  same  skill  for  which  the  employee  is  normally  paid 

(0  Donated  supplies  may  include  such  items  as  office  supplies,  laboratory  supplies  or  workshop  and  classroom 
supplies  Value  assessed  to  donated  supplies  included  in  the  cost  sharing  or  matching  share  shall  be  reasonable  and 
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shall  not  exceed  the  fair  market  value  of  the  propcity  fat  the  time  of  the  donation. 

(g)  The  method  used  for  determining  cost  sharing  or  matching  for  donated  equipment,  boildings  and  land  for  which 
title  passes  to  the  recipient  may  differ  according  to  the  purpose  of  the  award,  if  either  paragraph  (gK  I )  or  (2)  of  this 
section  apply. 

(1)  If  the  purpose  of  the  award  is  to  assist  the  recipient  in  the  acquisition  of  equipment,  buildings  or  land,  the  total 
value  of  the  donated  property  may  be  claimed  as  cost  sharing  or  matching 

(2)  If  the  purpose  of  the  award  is  to  support  activities  that  require  the  use  of  equipment,  buildings  or  land,  normally 
only  depreciation  or  use  charges  for  equipment  and  buildings  may  be  made  Howe\er.  the  full  value  of  equipment  or 
other  capital  assets  and  fair  rental  charges  for  land  may  be  allowed,  provided  that  DOE  has  approved  the  charges 

(h)  The  value  of  donated  property  shall  be  determined  in  accordance  with  the  usual  accounting  policies  of  the 
recipient,  with  the  following  qualifications. 

( 1 )  The  value  of  donated  land  and  buildings  shall  not  exceed  its  fair  market  \  alue  at  the  time  of  donation  to  the 
recipient  as  established  by  an  independent  appraiser  (eg ,  certified  real  propen>-  appraiser  or  General  Services 
Administration  representative)  and  certified  by  a  responsible  official  of  the  recipient 

(2)  The  value  of  donated  equipment  shall  not  exceed  the  fair  market  value  of  equipment  of  the  same  age  and 
condition  at  the  time  of  donation. 

(3)  The  value  of  donated  space  shall  not  exceed  the  fair  rental  value  of  comparable  space  as  established  by  an 
independent  appraisal  of  comparable  space  and  facilities  in  a  privately-owned  building  in  the  same  locality. 

(4)  The  value  of  loaned  equipment  shall  not  exceed  its  fair  rental  value. 

(i)  The  following  requirements  pertain  to  the  recipient's  supporting  records  for  in-kind  contributions  from  third 
parties. 

( 1 )  Volunteer  services  shall  be  documented  and.  to  the  extent  feasible,  supported  by  the  same  methods  used  by  the 
recipient  for  its  own  employees. 

(2)  The  basis  for  determining  the  vahiation  for  personal  service,  material,  equipment,  buildings  and  land  shall'be 
documented. 

(j)  DOE  shall  specify  in  the  solicitation  or  in  the  program  rule,  if  any.  any  cost  sharing  requirement  The  award 
document  shall  be  specific  as  to  whether  the  cost  sharing  is  based  on  a  minimum  amount  for  the  recipient  or  on  a 
percentage  of  total  costs. 

(k)  If  DOE  requires  that  a  recipient  provide  cost  sharing  which  is  not  required  by  statute  or  which  exceeds  a  statutory 
minimum,  DOE  shall  state  in  the  program  rule  or  solicitation  the  reasons  for  requiring  such  cost  sharing, 
recommended  or  required  levels  of  cost  sharing,  and  the  circumstances  under  which  the  requirement  for  cost  sharing 
may  be  waived  or  adjusted  during  any  o^otiation. 

(I)  Whenever  DOE  negotiates  the  amount  of  cost  sharing,  [)0E  may  take  into  account  such  factors  as  the  use  of 
program  income  (see  D  600  124V  patent  rights,  and  rights  in  data.  Foregone  fee  or  profit  shall  not  be  considered  in 
establishing  the  extent  of  cost  sharing. 
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Q5.  You  also  stated  on  page  3  of  your  prepared  testiinony  that  "[t]he  DEAR  contains 
instructions  on  cost  'participation''  at  Subpart  917.70.  (48  CFR  917.70).  The  DEAR 
is  couched  in  terms  of  policy  rather  than  contract  clauses.  It  states  at  917.7001(d)  that 
cost  participation  is  required  for  demonstration  projects  unless  exempted  by  the 
Under  Secretary.  DOE  has  no  general  regulations  specifying  terms  and  conditions 
for  transactions  that  might  provide  for  recoupment." 

Please  provide  a  copy  of  the  relevant  text  of  the  DEAR. 

A5        Following  is  the  text  of  DEAR  917.7001  (d). 

ACQUISITION  REGULATIONS  AMENDMENT  20 

(d)  Cost  participation  is  required  for  demonstration  projects  unless  exempted  by  the  Under 
Secretary.  Demonsttation  projects,  pursuant  to  this  subpart,  include  demonstrations  by 
technological  advances  and  field  demonstrations  of  new  methods  and  procedures,  and 
demonstrations  of  prototype  commercial  applications  for  the  exploration,  development, 
production,  transportation,  conversion,  and  utilization  of  energy  resources. 

917-3 

QSA.  You  also  stated  on  page  3  of  your  prepared  testimony  that  "[tjhe  Department  does 
have  a  Model  CRADA,  as  required  by  law. . ." 

Please  provide  a  copy  of  this  *^odel  CRADA." 

A5A.     Attached  is  a  copy  of  the  DOE  Model  CRADA. 
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InUudiMiion 


This  document,  to  be  referred  to  as  the  DOB  saiiq;>le  CRAOA,  has 
been  developted  to  be  responsive  to  the  needs  of  different  CRADA 
Participants  while  protecting  the  Interests  of  the  Government  and 
the  U.S.  taxpayers  and  is  a  tool  for  VOE   and  its  Government -Owned 
Contractor-Operated  (GOCO)  laboratories,  hereafter  referred  to  as 
laboratories,  to  facilitate  the  negotiation,  development  and 
timely  approval  of  CRACAs. 

This  sample  CRAOA  incorporates  three  types  of  provisions; 

(1)  Those  few  that  are  required  by  statute  or  policy,  fset  off 
bv  double  undgrsgoral  are  Strongly  recommended  for  timely 
approval,  and  can  only  be  changed  with  DOE  Headquarters 
approval.   Changing  do\ible  underscored  language  or  examples 
will  delay  the  process,  perhaps  substantially. 

(2)  Those  that  sound  judgment  suggests  have  a  valid  basis  for 
being  included  in  tb*  terms  and  conditions  of  the  CRADA. 

(3)  Those  that  are  left  solely  to  the  negotiations  between  the 
laboratory  and  the  Participants.   [Shown  in  brackets.] 
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STBVBNSON-WYDLER    (15   USC   3710) 
COOPBRATIVB  RKSBARCB  AMD  DEVELOPMENT 
AGREBMBMT    (hereinafter  "CRADA")    No. 


BBTOEBN 


under  its  U.S.  Department  of  Energy  Contract 
Ho.  _____^^____  (hereinafter  "Contractor") 
AND 
(hereinafter  "Participant"), 


both  being  hereinafter  jointly  referred  to  as  the  "Parties" 
ARTICLE  It DEFINITIONS 

A.  "Government"  means  the  United  States  of  America  and   agencies 
thereof . 

B.  "DOE"  means  the  Department  of  Energy,  an  agency  of  the  United 
States  of  America. 

C.  "Contracting  Officer"  means  the  DOE  employee  adndnistering 
the  Contractor's  DOE  contract. 

D.  "Generated  Information"  means  information  m-r.f^iir«.r^  in  th«> 
n«»rfnrnianr,»  of  this  CRADA. 

E.  "Proorietarv  TnforTnation"  means  informarion  whirh  «^mbodiea 
(i)  trade  secrets  or  (ii)  commercial  or  financial  information 
which  ifl  privil>.aed  or  conf idsntial  under  thA  Freedom  of 
Information  Act  d   ITSC  552  <h)(i)).    either  of  which  is 
developed  at  nrivate  expense  outside  of  this  rRADA  and  which 
is  marked  as  Proprietary  Information. 

F.  "Protected  CRADA  Information"  means  Generated  Information 
which  is  marked  as  being  Protected  CRADA  Information  bv  a 
Party  to  this  CRADA  and  which  would  have  been  Pronri^tarv 
Information  had  it  been  obtained  from  a  nnn- federal  entity. 

G.  Subject  Invention  means  any  invention  of  the  Pontrartor  or 
Participant  nnnreived  or  first  actually  redn^^^  ^,o  nractice 
in  the  performance  of  work  under  this  CRADA 

H.  "Intellectioal  Property"  means  patents,  trademarks, 

copyrights,  mask  works,  protected  CRADA  information  and  other 
forms  of  con^arable  property  rights  protected  by  Federal  Law 
and  other  foreign  coiinterparts . 

I.   "Trademark"  meams  a  distinctive  mark,  symbol  or  emblem  used 
in  commerce  by  a  producer  or  manufacturer  to  identify  and 
distinguish  its  goods  or  services  from  those  of  others. 
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J.     'Service  MtTk"  means   a  distinctive  word,  slogan,  design, 

picture,  symbol  or  any  combination  thereof,  ased  in  coiamerce 
by  a  person  to  identify  and  distinguish  its  services  from 
those  of  others. 

K.  ■Mask  Work"  neans  a  aeries  of  related  Images,  however  fixed 
or  encoded,  having  or  representing  the  predetermined,  three- 
dimensional  pattern  of  metallic,  insulating  or  semiconductor 
material  present  or  removed  from  the  layers  of  a 
semiconductor  chip  product;  and  in  which  series  the  relation 
of  the  images  to  one  (mother  is  that  each  image  has  the 
pattern  of  the  surface  of  one  form  of  the  s«nic«iductor  chip 
product. 

L.  "RD&D"  means  research,  development  and  demonstration 

performed  by  the  Contractor  and  the  Participant  under  this 
CRASA,  including  works  performed  by  consultants  or  other 
contractors  and  subcontiractors  under  this  CRADJk. 

M.  "Background  Intellectual  Property"  means  the  Intellectual 
Property  rights  in  the  items  identified  by  the  Parties  in 
J^pendix  D,  Background  Intellectual  Property,  which  were  in 
existence  prior  to  or  are  first  prodiiced  outside  of  this 
CIUUDA,  except  that  in  the  case  of  inventions  in  those 
identified  items,  the  inventions  must  have  been  conceived 
outside  of  this  CR2U3A  and  not  first  actually  reduced  to 
practice  under  this  CXAOA  to  qualify  as  Background 
Intellectual  Property.  X«icensing  of  Background  Intellectual 
Property,  if.^greed  to  by  the  Parties,  shall  be  the  subject 
of  separate  licensing  agreements  between  the  Parties. 
Background  Intellectual  Properties  are  not  Subject 
Inventions . 

a»TTei.«  TTt SUklxiHEMT  OF  WORK 

Appendix  A,  Statement  of  Work,  is  hereby  incorporated  into  this 
OiADA  by  reference. 

OH 

Appendix  A  is  the  Statement  of  Wojrk. 

MtTTCT.*    TTIe       TBM.     TOMDTlia   AMD   COfiTfl 

A.  The  effective  date  of  this  CRADA  shall  be  the  latter  date  of 
(1)  the  date  on  which  it  is  signed  by  the  last  of  the  Parties 
hereto  or  (2)  the  date  on  which  it  is  approved  by  DOE.  The 
work  to  be  performed  xuider  this  CRADA  shall  be  completed 
within months/years  from  the  effective  date. 

B.  The  Participant's  estimated  contribution  ilB  $ .  The 

Government's  estimated  contribution,  which  is  provided 
through  the  Contractor's  contract  with  l»B,  is  $ 

i4.iaas 


D. 
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Neither  Party  shall  have  an  obligation  to  continue  or 
conqplete  performance  of  its  work  at  a  contribution  in  excess 
of  its  estimated  contribution  as  contained'  in  Article  III  A 
above,  including  any  subsequent  amendment. 

Each  Party  agrees  to  provide  at  least  days'  notice  to  the 

other  Party  if  the  actual  cost  to  complete  performance  will 
exceed  its  estimated. cost. 

E.   [For  CRAOAs  which  include  (non-Federal)  funding  on  a  funds-in 
basis,  an  advance  payment  provision  will  be  negotiated 
consistent  trith  current  DOE  policy.] 

AKTICLK  TV'..     PgRSOMAI.  PROPgRTY 

All  tangible  personal  property  produced  or  acquirec^undeir  this 
CRADA  shall  become  the  property  of  the  Participant  or  the 
Government  depending  upon  whose  funds  were  used  to  obtain  it. 
Such  property  is  identified  in  Appendix  A,  Statement  of  Work. 
Personal  Property  shall  be  disposed  of  as  directed  by  the  owner 
at  the  owner's  expense.   All  jointly  funded  property  shall  be 
owned  by  the  Gcvemment. 

mATTCLR   Vi   PiaeiAIMKR 

THE  GOVERNMENT,  THE  PARTICIPANT,  AND  THE  CONTRACTOR  MAKE  NO 
EXPRESS  OR  IMPLIED  HARRANTY  AS  TO  THE  CONDITIONS  OF  THE  RESEARCH 
OR  ANY  mTELLBCTOAL  PROPERTY,  GENERATED  INFORMATION,  OR  PRODUCT 
MADE,  OR  DEVELOPED  UNDER  THIS  CRADA,  OR  THE  OWNERSHIP, 
MERCHANTABILITY  OR  FIITIESS  FOR  A  PARTICULAR  PURPOSE  OF  THE 
RESEARCH  OR  RESULTING  PRODUCT.   NEITHER  THE  GOVERNMENT,  THE 
PARTICIPANT,  NOR  tHE  CONTRACTOR  SHALL  BE  LIABLE  FOR  SPECIAL, 
CONSEQUENTIAL  OR  INCIDENTAL  DAMAGES  ATTRIBUTED  TO  SUCH  RESEARCH 
OR  RESULTING  PRODUCT,  INTELLECTUAL  PROPERTY,  GENERATED 
INFORMATION,  OR  PRODUCT  MADE  OR  DEVELOPED  UNDER  THIS  CRADA. 

JtKTTaiB  YTl PRODUCT  LIXBILTTg 

Except  for  any  liability  resulting  from  any  negligent  acts  or 
omissions  of  Contractor,  Participamt  indemnifies  the  Government 
and  the  Contzractor  for  all  dcunages,  costs  and  expenses,  including 
attorney's  fees,  arising  from  personal  injury  or  property  damage 
occurring  as  a  result  of  the  making,  using  or  selling  of  a 
product,  process  or  service  by  or  on  behalf  of  the  Participant, 
its  assignees  or  licensees,  which  %iras  derived  from  the  work 
performed  under  this  CRADA.   In  respect  to  this  Article,  neither 
the  Government  nor  the  Contractor  shall  be  considered  assignees 
or  licensees  of  the  Pairticipauit,  as  a  result  of  reserved 
Government  and  Contractor  rights .   The  indemnity  set  forth  in 
this  paragraph  shall  apply  only  if  Participamt  shall  have  been 
Informed  as  soon  and   as  completely  as  practical  by  the  Contractor 
emd/or  the  Government  of  the  action  alleging  such  claim  and  shall 

3  OwMtar  14. 1906 
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have  been  given  an  opportvmity,  to  the  maxinum  extent  afforded  by 
applicablo   laws,  rules,  or  regulations,  to  participate  in  and 
control  its  defense,  and  the  Contractor  and/or  Government  shall 
have  provided  all  reaisonably  available  Information  and  reasonable 
assistance  requested  by  Participant.  Mo  settletnent  for  which 
Participant  would  be  responsible  shall  be  made  without 
Participant's  consent  unless  required  by  final  decree  of  a  coxurt 
of  cMspetent  jurisdiction. 

MXnSStH  Yllt  QKtZQKTZWS  hS  TO  PROTSIgTARY  IMFOBtUVTIgW 

A.  If  Proprietary  Information  is  orally  disclosed  to  a  Party,  it 
shall  be  identified  as  such,  orally,  at  the  time  of 
disclosure  and  confirmed  in  a  written  summary  thereof. 

appropriately  marked  by  the  disclosing  party,  within  days 

as  being  Proprietary  Information. 

B.  Bach  Party  agrees  to  not  disclose  Piroprietary  Information 
provided  by  another  Party  to  anyone  other  than  the  CBXDA 
Participant  and  Contractor  without  written  approval  of  the 
providing  Party.  fiyggPl;  17 


.><gf?rti.w<-»-irf».r-m.tffTg?:. 

:TTT<r.fj.t.n.%»ryi<.^,..hUt.W--t:iJiM44»mr»4.;-m»4-N 


^     ,   ift  Sfiggsta  hsi 
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C.  All  Proprietary  Infomation  shall  be  ratumed  td  the  provider 
thereof  at  the  conclusion  of  this  C3UU3A  at  the  provider's 
expense. 

B.  All  Prpprletar:^  Infoxtnation  shall  be  protected  for  a  period 
of     years,  'unless  and  .until  such  Proprietary  Information 
shall  become  publicly  known  without  the  fault  of  the 
recipient ,  shall  come  into  recipient  *  s  possession  without 
breach  of  any  of  the  obligations  set  forth  herein  by  the 
recipient,  or  shall  be  indepexuSently  developed  by  recipient's 
engployees  who  did  not  have  access  to  such  Proprietary 
Information. 

(The  following  paragraph  may  be  included  In  this  article  if 
desired. ) 

E.  la  no  case  shall  the  Contractor  provide  Proprietary 
Informatlooa  of  Participant  to  any  person  or  entity  for 
commercial  purposes,  unless  otherwise  agreed  to  In  vnriting  by 
such  Paurticipant. 

JBTICLg  Tllli QBI.IgATIOWS  AS  TO   PR^^J^Jh^'ltib  CKXOA  PfffiMC^TIQW 

A.     Sacb  Party  may  designate  as  Protected  CUhDA  Information,  as 
defined  in  Article  I,  any  Generated  Information  produced  by 
its  vaployees  and,  with  the  agreement  of  the  other  Party, 
designate  any  Generated  Information  produced  by  the  other 
Party's  employees.     All  such  designated  Protected  CRADA 
Information  shall  be  af^ropriately  marked. 


X4.itai 
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B.  For  a  period  of [not  to  eyceed  five  years]  from 

the  date  Protected  CRADA  Information  is  produced. 
Parties  agree  not   to  further  disclose  such  Information 
except: 

(2)     as  necessary  to  perform  this  CRADA; 

(2)  as   provided  in  Article  XT    [REPORTS  AND  ABSTRACTS] ; 

(3)  as  requested  bv  the  DOE  Contracting  Officer  to  be 
provided  to  other  DOE  facilities  for  use  only  at   thosp 
DOE  facilities  with    the  same  protection  in  place: 

(4)  to  existing  or  potential  licensees,  affiliates, 
customers  or  suppliers  of  the  Parties  in  support  of 
commercialization  of-  the  technology  with   the  same 
protection  in  place.      Disclosure  of  Participant's 
Protected  CRADA  Information' under  this  subparagraph 
shall  only  be  done  with  Participant's  consent;  or 

(5)  as  mutually  agreed  by  the  Parties  in  advance, 

C.  The  obligations  of  (B)  above   shall  end  sooner  for  any 

Protected  CRADA  Information  which  shall  become"  publicly  knovm 
without  fault  of  either  Party,  shall  come  into  a  Party's 
{xsssession  without  breach  by  that  Party  of  the  obligations  of 
(B)  above,  or  shall  be  independently  developed  by  a  Pcurty's 
en^loyees  who  did  not  have  access  to  the  Protected  CRADA 
Information. 

ARTICI^    IX  t       mOHTS    TS  OKMERATgD    IliPOHMATIOW 

The  Parties  agree  that  they  shall  have  no  obligations  of  non- 
disclosure or  limitations  on  their  use  of,  and  the  Government 
shall  have  unlimited  rights  in,  all  Generated  Information,  all 
Protected  CRADA  Information  after  the  e3q>iration  of  the  period 
set  forth  in  Article  VIII  (B)  aibove  and  information  provided  to 
the  Government  or  Contractor  under  this  CRADA  which  is  not  marked 
as  being  copyrighted  (subject  to  Article  XIII)  or  as  Protected 
CRADA  Information  (subject  to  Article  VIII  B)  or  Proprietary 
Information  (subject  to  Article  VII  B) ,  or  which  is  an  invention 
disclosure  which  may  later  be  the  subject  of  a  U.S.  or  foreign 
patent  application. 

ARTIOiB  at» EXPORT  CQMTRQL 

THE  PARTIES  UNDERSTAND  THAT  MATERIALS  AND  INFORMATION  RESULTING 
FROM  THE  PERFORMANCE  OF  THIS  CRADA  MAY  BE  SUBJECT  TO  EXPORT 
CONTROL  LAWS  AND  THAT  EACH  PARTY  IS  RESPONSIBLE  FOR  ITS  OWN 
COMPLIANCE  WITH  SUCH  LAWS. 
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J^PTTPT.g  XI «   MPQRTS  AMD  ^BBTBACTfl 
The  Parties  aar^A  ^n  nroduee  thP,  followlncT  riel  iverablea ; 

(1)  an  initial    abstract  suitable  f»r  nublic  release  at  t:h.» 
time  the  CRADA  is  approved  bv  DOE; 

(2)  other'  abstracts  (final  when  work  is  complete,  and 
others  as  substountial  changes  in  scope  and  dollars 
occur) ; 

(3)  a  final  report. unon  comnletion  or  termination  of  this 
CRADA.  tSinelude  a  list  of  subject  InventionTl 

(4)  a  semi-annual' signed  financial  report  of. the 
Participant's  in-kind  contributions  to  the  project; 

(5)  other  topical/periodic»reports  where  the  nature  of 
research  and  magnitude  of  dollars  justify;  and 

(6)  computer  software  In  source  and  executable  object  cade 
format  as  defined  within  thfl  Statement  of  Work  or 

.  ^ls«^where  within  the  CRADA  documentation. 


B.         It  ia  mdgyatggd  that  t 


, . ,. r.f^4.t.»-->.!»yj-»rTt . 


C.  Participant  agrees  to  provide  the  above  information  to 
the  Contractor  to  enable  fiill  con^liemce  with  paragraph 
B.   of  this  Article. 

(DOE  has  a  responsibility  to  disseminate  scientific  and  technical 
information,    by  42  USC  2051 (d) ,    42  USC  2161 (b)    and  42  USC 
2166(b).) 

D.  It  is  understood  that  the  Contractor  and  the  Department 
of  Energy  have  a  need  to  doctment  the  long-term 
economic  benefit  of  the  cooperative  research  being  done 
under  thii  agreement.     Therefore,  the  Participant 
acknowledges  a  responsibility  to  respond  to  reasonable 
requests,  during  the  term  of  this  CRADA  and  for  a 

period  of years   [two  to  five  years  %rauld  be 

reasonable]    thereafter    from  the  Contractor  for 
pertinent  information. 


AUTTma   TTIt PM-PPBI.IgXTIQM  REVCTW 

The  Parties  agree  to  secure  pre-p\iblication  approval  from 
each  other  which  shall  not  be  .unreasonably  withheld  or  denied 
beyond    days. 

The  Parties  agree  that  neither  will  use  the  name  of  the  other 
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Party  or  its  employees  in  any  promotional  activity,  such  as 
advertisements,  with  reference  to  any  product  or  service 
resulting  from  this  CRADA,  without  prior  written  approval  of 
the  other  Party.- 

ARTICLg  XltT'.       gOPYRTgHTS 

A.  The  Parties  may  assert  copyright  in  any  of  their  Generated 
Information.   Assertion  of  copyright  generally  means  to 
enforce  or  give  any  indication  of  an  intent  or  right  to 
enforce  such  as  by  marking  or  secviring  Federal  registration. 

B.  [Allocation  of  rights  to  Copyrights  in  Generated  Information 
will  be  negotiated  by  the  Parties.] 

C.  For  G«>ni»rat-«.ri  Information,  the  Partiefi  acknowledog  that  thf» 
Government  has  for  itself  and  others  acting  on  its  behalf   a 
rovaltv-free.  non-transferable .  non-exclusive,  irrevocable 
worldwide  ropvrloht  license  to  renroduee.  prepare  derivative 
works,  distribute  copies  to  the  public,  and  perfonn  publicly 
and  disolav  publicly,  bv  or  on  behalf  of  the  Government,  all 
copyrightable  works  produced  m  the  performance  of  this 
CRADA.  flub-iect  to  the  restrictions  this  CRADA  places  on 
publication  of  Proprietary  Information  and  Protected  CRADA 

D.  For  all  copyrighted  computer  software  produced  in  the 
perfoznance  of  this  CRADA,  the  Party  owning  the  copyright 
will  provide  the  source  code,  am  expanded  aUsstract  as 
described  in  J^pendix  C,  the  executcUsle  object  code  and  the 
minimum  support  documentation  needed  by  a  competent  user  to 
understand  and  use  the  software  to  DOE's  Energy  Science  and 
Technology  Software  Center,  P.O.  Box  1020,  Oak   Ridge,  TN 
37B31.  The  expanded  atbstract  will  be  treated  in  the  same 
manner  as  Generated  Information  in  subparagraph  C  of  this 
Article . 

E.  The  Contractor  and  the  Participant  agree  that,  with  respect 
to  any  copyrighted  computer  software  produced  in  the 
performance  of  this  CRADA,  DOE  has  the  right,  at  the  end  of 
the  period  set  forth  in  paragraph  B  of  Article  VIII  hereof 
and  at  the  end  of  each  tvro-year  interval  thereafter,  to 
request  the  Contractor  and  the  Participant  and  auiy  assignee 
or  exclusive  licensee  of  the  copyrighted  software  to  grant  a 
non-exclusive,  partially  exclusive,  or  exclusive  license  to  a 
responsible  applicant  upon  terms  that  are  reasonable  under 
the  circumstances,  provided  such  grant   does  not  cause  a 
termination  of  any  licensee's  right  to  use  the  copyrighted 
con^niter  software.   If  the  Contractor  or  the  Participant  or 
any  assignee  or  exclusive  licensee  refuses  such  request,  the 
Contractor  and  the  Participant  agree  that  DCE  has  the  right 
to  grcmt  the  license  if  DOE  determines  that  the  Contractor, 
the  Participant,  assignee,  or  'licensee  has  not  made  a 
satisfactory  demonstration  that  it  is  actively  pursuing 
commercialization  of  the  copyrighted  conqputer  software. 
Before  requiring  licensing  under  this  paragraph  E,  DOE  shall 
furnish  the  Contractor/Participant  vnritten  notice  of  its 
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intentions  to  require  the  Contractor /Participant  to  grant  the 
stated  license,  and  the  Contractor/Particiipant  shall  be 
allowed  .30  days  {or  such  longer  period  as  may  be  authorized 
by  the  cognizant  DOE  Contracting  Officer  for  good  cause  shown 
in  writing  by  the  Contractor /Participant)  after  such  notice 
to  show  cause  why  the  license  should  not  be  required  to  be 
gremted. 

The  Contractor/Participant  shall  have  the  right  to  appeal  the 
decision  by  the  DOE  to  the  grant  of  the  stated  license  to  the 
Invention  Licensing  Appeal  Board  ae  set  forth  in  paragraphs 
(b)-(g)  of  10  CPR  78l.fiS,  "Appeals". 

F.  The  Parties  agree  to  place  Copyright  and  other  notices,  as 
appropriate  for  the  protection  of  C^yright,  in  human 
readable  fozrm  onto  all  physical  media,  and  in  digitally 
encoded  form  in  the  header  of  machine  readable  information 
recorded  on  such  media  such  that  the  notice  will  appear  in 
human  readable  form  when  the  digital  data  are  off  loaded  or 
the  data  are  accessed  for  display  or  printout. 

ARTicLg   TSTfi  MfQRiim  amncs  ismsai^a. 

A.  The  Parties  agree  to  disclose  to  each  other  each  and  every 
Subject  Invention,  which  may  be  patentable  or  otherwise 
protectad^le  under  the  Patent  Act.   The  Parties  acknowledge 
that  the  Contractor  amd  Participant  will  disclose  their 
respective.  Subject  Inventions  to  the  DOE  within  t«ro  (2) 
months  after  the  inventor  first  discloses  the  Subject 
Invention  in- writing  to  the  person (s)  responsible  for  patent 
matters  of  the • disclosing  Party. 

B.  These  disclosures  should  be  in  sufficiently  conqplete 
technical  detail  to  convey  a  clear  tinderstanding,  to  the 
extent  known  at  the  time  of  the  disclosure,  of  the  nature, 
purpose  and  operation  of  the  Subject  Invention.  The 

-  disclosure  shall  also  identify  any  known  actual  or  potential 
statutory  bars,  i.e..  printed  p\^lications  describing  the 
Subject  Invention  or  the  public  use  or  on  sale  of  the  Subject 
Invention  in  this  country.  .  The  Parties  further  agree  to 
disclose  to  each  other  any  subsequent  known  actual  or 
potential  statutory  bar  Chat  occurs  for  an  Subject  Invention 
disclosed  but  for  which  a  patent  application  has  not  been  - 
filed.  All  Subject  Invention  disclosures  shall  be  marked  as 
confidential  under  35  USC  20S. 

ABTICIrg  JiVt — TITLg  TO.  IMVBMTIOSS 

whereas  'the  Participant  and  the  Contractor  have  been  granted  the 
right  to  elect  to  retain  title  to  Subject  Inventions: 

A.  tAllocation  of  rights  will  be  t^egotiated  by  the  Parties.] 

B-   Thfi jgjytiAeg  agl^nflwUtilffft  n^at  thg  BgB  my  gfetiajn  ruirr  tift  itasft 

ims  arc  ngb  tufi^  T?iiTmmnt;  tia 


:?:5-»f4.V4f4.».iJH.l.»K4-U 
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Artielg   YVT    anr^    fnr  whirh   any    IsbupH   oarpnta   are   not 
maintain^ri    hv   any   Party   ^n    rhis    CRAHA . 

C.     The  Parties  arlcnowledoe  that-   thp  rjnv^mTnfnr.  retains  a  non- 

exclusive.    non-transf  PrraMp .     irrevorahlft      Paid-UO    license    tQ 
nractice   or   to  have  pracMced   for  or  on   hehalf   of    the   United 
States   every   Suh-Ject    Invention   und«.r   this   CRADA   throughout 

ABTIgI.B   »VIi       yiLIKO    PATBTTT    ftPpT.TgXTIOMa 

A.  The  Parties  agree  that  the  Party  initially  indicated  as 
having  an  ovmership  Interest  in  any  i^ubject  jUnventions 
(Inventing  Party)  shall  have  the  first  opportunity  to  file 

U.S.  and  foreign  patent  applications.  If  the  Participeunt  does 
not  file  such  applications  within  one  year  after  election,  or 
if  the  Contractor  does  not  f4.1e  such  applications  within  the 
filing  time  specified  in  its  prime  contract,  then  the  other 
Party  to  this  CRADA  exercising  an  option  pxirsuemt  to  Article 
XV  may  file  patent  applications  on  such  Subject  Inventions. 
If  a  patent  application  is  filed  by  the  other  party  (Filing 
Party)  ,  the  Inventing  Party  shall  reasonsibly  cooperate  and 
assist  the  Filing  Party,  at  the  Filing  Party's  expense,  in 
executing  a  vrritten  assignment  of  the  Subject  Invention  to 
the  Filing  Party  and  in  otherwise  perfecting  the  patent 
application,  and  the  Filing  Party  shall  have  the  right  to 
control  the  prosecution  of  the  patent  application.  The 
Partiea  shall  agree  between'  themselves  as  to  who  will  file 
patent  applications  on  any  joint  Subject  Invention. 

B.  The  Parties  agree  that  DOE  has  the  right  to  file  patent 
applications  in  any  country  if  neither  Party  desires  to  file 
a  patent  application  for  any  Subject  Invention.  Notification 
of  such  negative  intent  shall  be  made  in  writing  to  the  DOE 
Contracting  Officer  within  three  (3)  months  of  the  decision 
of  the  non- inventing  party  to  not  file  a  patent  application 
for  the  Subject  Invention  pursuant  to  Article  XV,  or  not 
later  than  60  days  prior  to  the  time  when  any  statutory  bar 
might  foreclose  filing  of  a  U.S.  patent  application. 


ABXIOiE-ZXZXi TRAPEMARKS 

The  Parties  may  seek  to  obtain  TrademarJc/Service  Mark  protection 
on  products  or  services  generated  under  this  agreement  in  the 
United  States  or  foreign  coxintries.   [The  ownership  and  other 
rights  relating  to  this  Trademark  shall  be  as  mutually  agreed  to 
in  writing  by  the  Parties.]   The  Parties  hereby  acknowledge  that 
the  Government  shall  have  the  right  to-  indicate  on  emy  similar 
goods  or  services  produced  by  or  for  the  Government  that  such 
goods  or  services  were  derived  frop  and  are  a  DOE  version  of  the 
goods  or  services  protected  by  such  Trademark/Service  Mark  with 
the  Trademark  and  the  owner  thereof  being  specifically 
identified.   In  addition,  the  Government  shall  have  the  right  to 
use  such  Trademark/Service  Mark  in  print  or  communications  media. 
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ARTICLB    «VTTT.       MXfflC   WORM 

The  Parties  may  seek  to  obtain  legal  protection  for  Mask  Works 
fixed  in  semiconductor  products  generated  under  this  agreement  as 
provided  by  Chapter  9  of  Title  17  of  the  United  States  Code. 
[The  rights  to  any  Mask  Work  covered  by  this  provision  shall  be 
as  mutually  agreed  to  in  writing  by  the  Parties.]   The  Parties 
hereby  acknowledge  that  the  Government  or  others  acting  on  its 
behalf  shall  retain  a  non-exclusive,  paid-up,  worldwide, 
irrevoccible,  non-tramsfersible  license  to  reproduce,  import,  or 
distribute  the  covered  semiconductor  product  by  or  on  behalf  of 
the  Government,  and   to  reproduce  and  use  the  Mask  Work  by  or  on 
behalf  of  the  Government. 


ARTTCUg   XrXi    COST   OP    IMTglJLBCTnAI.   PRQPgRTY   PROTgCTIOW 

Each  Party  shall  be  responsible  for  payment  of  all  costs  relating 
to  Copyright,  Trademark  and  Mask  Work  filing,  U.S.  and  foreign 
patent  application  filing  2md  prosecution,  and  all  costs  relating 
to  maintenance  fees  for  U.S.   and  foreign  patents  hereunder  which 
are  solely  owned  by  that  Party.   Govemment/DOE  laboratory  funds 
contributed  as  DOB's  cost  share  to  a  CRADA  cannot  be  given  to 
Participant  for  payment  of  Participant ' s  costs  of  filing  and 
maintaining  patents  or  filing  for  Copyrights,  Trademarks  and  Mask 
Works. 

KRTlQUt  nt MPORTa  or   twvtotiow  P8« 

Participant  agrees  to  submit,  for  a  period  of  years  arA  upon 

request  of  DOE,  a  non-proprietary  report  no  more  frequently  than 
annually  on  efforts  to  utilize  any  Intellectvial  Property  arising 
under  the  CRACA. 


ARTICLE  nit BOB  MMtCH-IM  RlflgTS 

The  Parties  aeknowledae  that  the  DOE  has  eertain  m>,irnh.in   rights 
to  anv  Sub-iPnt!  Tnv.»nt:ionB  in  aerordanee  witrh  AH  TFR  ?-7  ^04-1  fa). 

A»TIgI.g  rXlTi P.S.  eOMPgTITTVgMBaa 

The  Parties  agree  that  a  purpose  of  this  CRAQA  is  to  provide 
substantial  benefit  to  the  U.S.  economy. 

In  exchange  for  the  benefits  received  under  this  CRAOA,  the 
Participamt  therefore  agreei  to  the  following: 

A.  Products  embodying  Intellectual  Property  developed  under  this 
CRAOA  shall  be  substantially  manufactured  in  the  United 
States ; 

B.  Processes,  services,  and  improvements  thereof  which  are 
covered  by  Intellectual  Property  developed  under  this  CRADA 
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■hall  be  incorporated  Into  the  Participant's  manufacturing 
facilities  in  the  Onited  States  either  prior  to  or 
simulti^ieously  with  implementation  outside  the  United  States. 
Such  processes,  services,  and  improvements,  when  implemented 
outside  the  U.S.,  shall  not  result  in  reduction  of  the  use  of 
the  same  processes,  services,  or  improvements  in  the  United 
States;  and 

The  Contractor  agrees  to  a  U.S.  Industrial  Conqpetitiveness 
clause  in  accordance  with  its  prime  contract  with  respect  to 
any  licensing  and  assignments  of  its  intellectual  property 
arising  from  this  CRADA,  except  that  any  licensing  or 
assignment  of  its  intellectual  property  rights  to  the 
Participant  shall  be  in  accordance  with  the  terras  of 
Paragraphs  A.  and  B.  of  this  Article. 


MtXIOUg  JXaii     ASaigMMBMT  Of  PgRSQMMBL 

A.  It  iscDn-tenplated  that  each  Party  may  assign  personnel  to  the 
other  Par- ty's  facility  as  part  of  this  CRADA  to  participate  in 
or  obttcryn  the  research  to  be  performed  under  this  CRADA.  Such 
personnel  assigned  by  the  assigning  Party  shall  not  during  the 
period  of  such  assignments  be  considered  en^loyees  of  the 
receiving  Party  for  any  purposes. 

B.  The  receiving  Party  shall  have  the  right  to  exercise  routine 
administrative  and  technical  supervisory  control  of  the 
occupational  activities  of  such  personnel  during  the  assignment 
period  and  'irhall  have  the  right  to  approve  the  assignment  of 
such  personnel  and/or  to  later  request  their  removal  by  the 
assigning  Party. 

C.  The  assigning  Party  shall  bear  any  and  all  costs  and  expenses 
with  regard  to  its  personnel  assigned  to  the  receiving  Party's 
facilities  under  this  CRADA.  The  receiving  Party  shall  bear 
facility  costs  of  such  assignments. 

_ABZZ£Iil_ZZZZi rORCg  MMWBB 

No  failure  or  ooission  by  Contractor  or  Participant  in  the 
performance  of  any  obligation  under  this  CRADA  shall  be  deemed  a 
breach  of  this  CRADA  or  create  any  liability  if  the  same  shall 
arise  from  any  cause  or  causes  beyond  the  control  of  Contractor 
or  Participant,  including  but  not  limited  to  the  following, 
which,  for  the  purpose  of  this  CRADA,  shall  be  regarded  as  beyond 
the  control  of  the  Party  in  question:  Acts  of  God,  acts  or 
omissions  of  any  government  or  agency  thereof,  con^liance  with 
requirements,  rules,  regulations,  or  orders  of  any  governmental 
authority  or  any  office,  department,  agency,  or  instrumentality 
thereof,  fire,  storm,  flood,  earthqvuUce ,  accident,  acts  of  the 
public  enemy,  %far,  rebellion,  insurrection,  riot,  sabotage, 
invasion,  quarantine,  restriction,  transportation  embargoes,  or 
failures  or  delays  in  transportation. 
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MWTgI.«   nVt       MMIWISTRATTOW  OF  CRADA 

Zt  is  underETtood  and  agreed  that  this  CRADA  is  entered  into  by 
the  Contractor  tinder  the  authority  of  its  prime  Contract  with 
DOE.   The  Contractor  iu   authorized  to  and  will  administer  this 
CRADA  in  all  respects  iinless  otherwise  specifically  provided  for 
herein.  Administration  of  this  CRADA  nay  be  transferred  from  the 
Contractor  to  DOE  or  its  designee  with  notice  of  such  transfer  to 
the  Participant,  and  the  Contractor  shall  have  no  further 
responsibilities  except  for  the  confidentiality,  use  and/or  non- 
disclosure obligations  of  this  CRADA. 

MTICLB  Sreij MteoBPfl  amp  ageomaTTWO  pop  aovaanmiT  phqprhty 

The  Participant  shall  maintain  records  of  receipts,  expenditures, 
and  the  disposition  of  all  Government  property  in  its  custody 
related  to  the  CRADA. 


anTTcm  axtfiit  Morrega 

A.  Any  communications  required  by  this  CRADA,  if  given  by 
postage  prepaid  first  class  U.S.  Mail  or  other  verifiable 
means  addressed  to  the  Party  to  receive  the  coomiunication, 
shall  be  deemed  made  as  of  the  day  of  receipt  pf  such 
communication  by  the  addressee,  or  on  the  date  given  if  b} 
verified  facsimile.  Address  chamges  shall  be  given  in 
accordance  with  this  Article  and  shall  be  effective 
thereafter.  All  such  communications,  to  be  considered 
effective,  aUall  iiiclude  the  number  of  this  CRADA. 

B.  The  addresses,  telephone  numbers  and  facsimile  numbers  for 
the  Parties  are  as  follows: 


a»TTCt.«   T^rtTT.       PTBPtlTKfl 

The  Parties  shall  attempt  to  jointly  resolve  all  disputes  arising 
from  this  CRADA.   If  the  Parties  are  unable  to  jointly  resolve  a 
dispute  within  a  reasonable  period  of  time,  they  agree  to 
[Process  to  be  negotiated  by  the  Parties]  .   To  the  extent  that 
there  ib  no  applicable  U.S.  Federal  law,  this  CRADA  and 
pertormance  thereunder  shall  be  governed  by  the  law  of  the  State 
of  


MtnCLB   nm KNTIM   CRXPX    AMD   MOPTPTPaTTOMS 

A.  It  is  expressly  understood  and  agreed  that  this  CRADA  with 
its  J^endices  contains  the  entire  agreement  between  the 
Parties  with  respect  to  the  subject  matter  hereof  and  that 
all  prior  representations  or  agreements  relating  hereto  have 
been  merged  into  this  document  .and  are  thus  superseded  in 
totality  by  this  CRADA.   This  rwam  ahall  n»^  K»  ^ff^rt-ive 
until  aoprovgd  hv  DOB. 
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this  CRJ^T)!^   ffj-  |^|,|.  Apr>endir>.«  shall  bP  vaHci  only  if  the 
rrhancf*.  i «  "1f|T^f.  jn  writing.  ».it«.cuted  blTThA  Parties  hart^trn. 
and  approved  bv  nOE. 

ARTICLB  anti   tgBMIMAIIOM 

This  CRADA  may  be  terminated  by  either  Party  upon    days  written 
notice  to  the  other  Party.   This  C3UU)A  may  also  be  terminated  by 
the  Contractor  in  the  event  of  failure  by  the  Participant  to 
provide  the  necessary  advance  funding,  as  agreed  in  Article  III. 

In  the  event  of  termination  by  either  Party,  each  Party  shall  be 
responsible  for  its  share  of  the  costs  incurred  through  the 
effective  date  of  termination,  as  well  as  its  share  of  the  costs 
incurred  after  the  effective  date  of  termination,  and  which  are 
related  to  the  termination.  The  confidentiality,  use,  and/or 
non-disclosure  obligations  of  this  CRADA  shall  survive  any 
termination  of  this  CRADA. 

FOR  CONTRACTOR; 

BY 


TITLE_ 
DATE 


FOR  PARTICIPANT: 
BY 


TITLB_ 
DATE 
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Q6  You  aUo  stated  en  page  3  of  your  prepared  testimony  that  "(gl  eneral  policy  guidance 
and  approved  terms  and  conditions  are  set  forth  in  the  "Modular  CBADA"  which  is 
made  available  to  the  contractors,  contracting  officers  and  the  public." 

Please  provide  a  copy  of  these  documents. 

A6.  Attached  is  a  copy  of  the  text  of  the  DOE  Modular  CRADA,  which  includes  general  policy 
guidance  and  approved  terms  and  conditions. 
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Iatrg<iuctlon 

This  document,  to  be  referred  to  as  the  Department  of  Energy 
(DOE)  Modular  Cooperative  Research  and  Development  Agreement 
(CRADA) ,  is  a  compendium  of  provisions  which  may  be  drawn  upon 
for  crafting  CRADAs.   It  has  been  developed  to  be  responsive  to 
the  needs  of  different  CRADA  Participants  while  protecting  the 
interests  of  the  Government  and  the  U.S.  taxpayers  and  is  a  tool 
for  DOE  2md  its  Government -Owned  Contractor-Operated  (GOCO) 
laboratories,  hereafter  referred  to  as  laboratories,  to 
facilitate  the  negotiation,  development  and  timely  approval  of 
CRADAs. 

This  Modular  CRADA  incorporates  three  types  of  provisions : 

(1)  Those  few  that  are  required  by  statute  or  policy,  fset  off 
bv  double  underscore!  are  Strongly  recommended  for  timely 
approval,  and  cam  only  be  changed  with  DOE  Headquarters 
approval.   Changing  double  imderscored  language  or  examples 
may  delay  the  process.   Double  underscored  language  can  be 
eliminated  where  it  doesn't  apply,  such  as,  for  exair^la  the 
deletion  of  the  definition  of  "Subject  Invention"  where  it 
is  not  anticipated  that  there  will  be  euiy  subject  inventions 
under  the  CRADA. 

(2)  Those  that  sound  judgment  suggests  have  a  valid  basis  for 
being  Included  in  the  terms  and  conditions  of  the  CRADA, 
consistent  with  the  guidelines  incorporated  herein.'  These 
can  be  modified  in  one  of  three  ways: 

by  using  the  pre-approved  options  provided  in  the 
guidance ; 

by  modifying  the  language  without  changing  its 
substantive  meaning;  and 

by  negotiating  the  language  that  changes  its 
substamtive  meauiing,  or  even  deleting  the  language  with 
appropriate  justification;  in  each  of  these  two 
Instamces,  Operations  Office  or  Field  Office  approval 
is  required. 

(3)  Those  that  are  left  solely  to  the  negotiations  between  the 
laboratory  and  the  Participants.   [Shown  in  brackets.] 

Through  a  spirit  of  teamwork  and  a  policy  of  "no  surprises,"  this 
document  should  enable  DOE  and  its  laboratories  to  be  responsive 
to  a  broad  range  of  Participant  needs.   This  approach  is  intended 
to  convey  the  maximum  flexibility  in  CRADA  development,  and  in 
speed  of  negotiations  and  approval.  While  fostering  consistency 
across  DOE  and  its  laboratories. 

In  drafting  a  CRADA  from  the  options  provided  in  the  Modular 
CRADA,  the  laboratory  should  be  careful  not  to  create  internal 
conflicts  within  the  agreement.   The  draft  CRADA  should  still 
follow  the  form  (i.e.,  order  of  provisions)  of  the  DOE  Modular 
CRADA  in  order  to  facilitate  Operations  Office  or  Field  Office 
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review  and  approval. 

in  this  document,  the  format  £or  presenting  the  various 
provisions  of  the  CRADA  will  consist  of: 

a  statement  of  the  article,  with  lauiguage  required  by 

statute  or  policy  double  underscored; 

a  rationale  for  the  article;  and 

pre-approved  optional  provisions  for  the  article  {set  off 

inside  a  box) . 

Example : 

Article  1  (Title) 

-  Required  provisions  (if  any) 

-  rationale  or  basis  for  requirement 

-  Pre-approved  optional  provisi&ns  (if  any) 

-  rationale /appropriate  circumstances 

-  Pre-approved  optional  provisions  #2 

-  rationale/appropriate  circiimstances 

-  BracJceted  provisions 

-  rationale/explanation,  or  to 

-  General  Guidance 


"Till  ffiwp''*  ^*"»> 

A  sample  DOB  CRAOA,  which  is  attached,  incorporates  the  double 
underscore  provisions  and  some  of  the  more,  common  optional 
provisions  provided  in'  the  Modular  CRAOA.   It  is  a  tool  for 
communicating  DOE's  general  requirements  and  expectations  to 
potential  Participants  in  a  clear  and  consistent  manner,  the 
sample  OOE  CRAOA  should  be  provided  to  potential  Participants  as 
the  first  hand-out  in  all  instances,  such  as  at  conferences  and 
trade  shows  and  DOE  sponsored  events.   When  the  sao^le  DOB  CRADA 
is  used  for  these  purposes,  it  may  be  modified  only  to  the  extent 
that  the  ladjoratory  name  is  inserted,  or  to  conform  to  individual 
Management  and  Operating  Contracts.   It  may  be  supplemented  by  a 
copy  of  a  LjLboratory-specific  model  CRADA  indicating  the 
Contractor's  standard  preferences  for  application  of  the  OOB- 
approved  modular  lamguage.  .This  laboratory- specific  model  must 
be  approved  by  the  DOE  Operations  or  Field  Office. 

Ma<yQtiatina  aad  Approving  CttADAa 

By  law  and  through  prime  contract  provisions,  the  laboratories 
have  been  delegated  the  authority  and  responsibility  for 
negotiating  the  CRADA,  including  a  Statement  of  Horlc.   In 
exercising  that  authority,  l2Ux>ratories  need  to  stri)ce  a  balance 
between  consistency  and  flexibility. 

To  the  extent  the  negotiated  CRADA  uses  Ifuiguage  that  does  not 
deviate  from  the  double  underlined  provisions  and  uses  the  pre- 
approved  optional  provisions,  the  Operations  Office  or  Field 
Office  review  and  approval  of  the  CRADA  will  be  faster. 
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The  Operations  Offices  or  Field  Offices  are  the  approval 
authority. for  Joint  Work  Statements  (JWSs)  and  CSlADAs.   To 
facilitate  Operations  Office  or  Field  Office  review,  laboratories 
should  identify  all  deviations  from  the  doxible  underlined 
provisions  or  pre-approved  optional  provisions  at  the  titne  the 
CRADA  is  submitted  for  approval .   It  is  recommended  that  two 
proposed  C31ADA  versions  be  submitted  by  the  laboratories  to  the 
Operations  Office  or  Field  Office  -  one  which  highlights  all 
deviations  from  the  Modular  CRADA  provisions  using  "redline"  and 
"strikeout"  features  and  one  which  is  a  "clean"  version.   All 
deviations  which  are  considered  by  the  laboratories  to  be 
substantive  should  be  supported  by  appropriate  justification. 
Any  deviation  from  the  double  underlined  provisions  requires 
approval  of  DOE  Headquarters.   After  receiving  any  proposed 
deviations  to  double  underscored  language  from  a  laboratory,  the 
Operations  Office  or  Field  Office  will  transmit  the  language  and 
reasons  for  the  requested  deviation  to  the  Headquarters  office 
designated  by  the  Deputy  Secretary,  the  staff  of  which  will 
confer  with  the  appropriate  elements  in  Headquarters  in 
determining  if  the  requested  deviation  is  acceptable  and  inform 
the  Operations  Office  or  Field  Office  of  the  Headquarters' 
determination.   Any  deviations  from  the  pre-approved  optional 
provisions,  except  for  deviations  to  double  underscored  language 
which  must  be  approved  by  Headquarters,  requires  review  and 
approval  by  the  Operations  Office  or  Field  Office.  In  the  case  of 
changes  from  the  prie-approved  optional  provisions  which  the 
Operations  Office  or  Field  Office  agrees  are  nonrsxibstantiye, 
such  approval  may  be  reflected  merely  by  approval  of  the  OtADA. 
In  the  case  of  substantive  changes,  specific  approval  in  the  form 
of  a  notation  on  the  "redline"  version,  or  other  supporting 
documents,  will  suffice.  Any  requests  for  modification  of  the 
CRADA  by  the  Operations  Office  or  Field  Office  to  the  laboratory 
must  coitqply  with  the  requirements  of  IS  USC  3710a (c)  (5)  (C)  . 

While  available  for  consultation  to  both  the  laboratory  amd  the 
prospective  Participant,  the  Operations  Office  or  Field  Office 
should  refrain  from  becoming  a  third  party  to  the  negotiations. 
Each  Operations  Office  or  Field  Office  is  encouraged  to  designate 
a  single  point  of  contact  to  facilitate  the  CRADA  review  and 
approval  process  at  the  Operations  Office  or  Field  Office.  Like 
.the  Operations  Office  or  Field  Offices,  program  offices  and 
others  should  refrain  from  becoming  a  third  party  to  the 
negotiations  between  the  laboratory  and  the  prospect  ive 
Participant. 

Thw  Tnoortance  of  Teamwork  and  rnT«'"m^T^<  t.«^;^f^n 

In  order  to  use  this  document  effectively,  close  cooperation  and 
communication  between  the  laboratory  and  DOE  is  essential. 
Issues  that  can  be  foreseen  as  key  issues,  especially  critical 
departures  from  pre-approved  language,  should  be  discussed  as 
early  as  possible.   There  should  be  a  minimum  of  surprises  in  the 
process.   At  the  same  time,  the  laboratory  and  DOE  should  be  open 
to  proposed  changes  from  Participants  where  the  changes  help  the 
process  of  negotiation  but  do  not  infringe  upon  the  Government's 
rights.  When  alternative  language  is  clearly  called  for,  such 
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alternative  Izuiguage  should  be  used.   One  of  the  objectives  of 
this  document  is  to  provide  pre-approved  alternative  language  for 
different  situations,  as  well  as  guidance  and  rationale  for  using 
that  alternative  language. 

The  OOB  Modular  CRADA  will  be  updated  on  a  routine  basis  to 
incorporate  new  lemguage  and  alternatives,  based  on  input  fro^ 
the  Participants,  laiboratories ,  Operations  Office  or  Field 
Offices,  and  DOE  programs.   Laboratory  staff  with  proposed 
updates  should  contoict  their  Operations  Office  or  Field  Office, 
and  Operations  Office  or  Field  Office  staff  with  proposed  updates 
should  contact  the  Headquarters  office  designated  by  the  Deputy 
Secretary  to  receive  such. 

The  following  points  should  be  addressed  in  a  CRADA  as  mininrum 
guidance  for  an  effective  CRADA.  The  attached  DOB  Sample  CRADA 
is  the  basic  set  of  CRADA  provisions;  other  clauses  atre  provided 
in  the  Guidance  to  accommodate  different  arrangements  between 
contractors  and  Participants.  Mjuiy  of  the  specific  articles  and 
clauses  are  negotiable  between  the  Parties. 


Language: 
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TITLK   OF   CRADA 


STEVENSON-WYDLER    (15    USC  3710) 
COOPERATIVE  RESEARCH  AND  DEVELOPMENT 
AGREEMENT   (hereinafter   "CRADA")   No. 


BETWEEN 


under  its  U.S.   Department  of  Energy  Contract 

No.   (hereinafter  "Contractor") 

AND 
(hereinafter  "Participant") , 


both  being  hereinafter  jointly  referred  to  as  the  "Parties" 

General  Guidance 

The  CRADA  number  and  names  of  the  Parties  to  the  CRADA  must 
included  in  the  CRADA  immediately  preceding  Article  li 
Definitions . 
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AKTICLB  I; PBriWITIOWS 


LANGUAaEr 


A.  'Government''  means  the  United  States  of  America  and 
agencies  thereof. 

B.  "DOE"  means  the  Department  of  Energy,  an  agency  of  the 
United  States  of  America. 

C.  "Contracting  Officer"  means  the  DOE  employee 
administering  the  Contractor's  DOE  contract. 

D.  "(f^nfj^fl^ed  ^nfq^^^ig^"  fn^^p^  ^p^gp^tj^c?!;]  gif9<??Hggtf  Afi 
(Policy  definition) 

confidential   under  the  Freedom  of  Information  Act    fS 
use  552   (b) (4) ) .  either  of  which  is  developed  at 

Pfify^^?  ?;^gfi?g  9v^9^<^<f  9-f  ^Hs  gfiflffffi  antf  vM^  is 

(based  on  15  USC  3710a (c) (7) (A)) 


QPTTQN 


E. 


"Proprietary  Information"  means  information  vhich 
is  developed  at  private  expense  outside  of  this 

ftiii{?9riiftiiT  (V  tftftffi,  ?gfffgtg  gf  Oil  gpffg-^rcifli  9f 

financial  information  which  is  privileged  or 
confidential   under  the  Freedom  of  Information  Act 
(5  USq  ^5^    (if}  (^}  f , 

GniDAKfpE;  Alternative  language  which  may  be  used  if 
desired. 


F.        "Protected  CRADA  Information"  means  Generated 

Information  which  is  marked  as  being  Protected  CRADA 

have  been  Proprietary  Information  had  it  been  obtained 

■fii^gffl  fl  mn-i^9^ff9l  gfiUtv- 


I4.U»5 
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(based  on  15  USC  3710a(c) (7) (B) ) 


G.        Subject   Invention  mf^sns  anv  ipxrf^ntion   of  the.  Cont^^^.^^^ 
or  Participant   conceived   or  first  actually  reduced   >;^ 
practice  in   the  performance  of  work  under   this   CPA/p^, 

(based  on  35  USC  201(e)) 

H.        "Intellectual  Property"  misans  Patents,    TrademarkSr 

Copyrights,  Mask  Works,   Protected  CPADA  Information  and 
other  forms  of  comparable  property  rights  protected  by 
Federal  Law  and  other  foreign  counterparts. 


QPTIQM 


"Intellectual  Property"  means  Patents,  Copyrights, 
Trademarks  and  Mask  Works  protected  by  Federal  Law 
and  foreign  counterparts. 


GOlDAMgE;  Alternative  lauiguage  which  may  be  used  if  desired. 


I.       trademark'  means  a  distinctive  msrk,  3yid>ol  or  embiem 
vsed  in  commerce  by  a  producer  oz  manufacturer  to 
identify  and  distinguish  its  goods  or  services  from 
those  of  others. 

J.       "Service  Mark"  means  a  distinctive  word,  slogan, 

design,  picture,  symbol  or  any  combination  thereof, 
used  in  commerce  by  a  person  to  identify  and 
distinguish  its  services  from  those  of  others. 

K.        "Mask  Work"  means  a  series  of  related  images,  however 
fixed  or  encoded,  having  or  representing  the 
predetermined,  three-dimensional  pattern  of  metallic, 
insulating  or  semiconductor  material  present  or  removed 
from  the  layers  of  a  semiconductor  chip  product;  and  in 
which  series  the  relation  of  the  images  to  one  another 
is  that  each  image  has  the  pattern  of  the  surface  of 
one  form  of  the  semiconductor  chip  product.    (17  USC 
901(a)  (2)). 

L.        "BJDiD"  means  research,   development  and  demonstration 
performed  by  the  Contractor  and  the  Participant  under 
this  CRADA,  including  works  performed  by  consultants  or 
other  contractors  and  subcontractors  under  this  CPADA. 

M.        "Background  Intellectual  Property"  means  the 

Intellectual  Property  rights  in  the  items  identified  by 


14,199) 


176 


the  Parties  in  Appenddx  D,  Background  Intellectual 
Property,   which  were  in  existence  prior  to  or  are  first 
produced  outside  of  this  CRADA,   except  that  in  the  case 
of  inventions  in  those  identified  items,   the  inventions 
must  have  been  conceived  outside  of  this  CRADA  and  not 
first  actually  reduced  to  practice  under  this  CRADA   to 
qualify  as_  Background  Intellectual  Property.     Licensing 
of  Background  Intellectual  Property,  if  agreed  to  by 
the  Parties,  shall  be  the  subject  of  separate  licensing 
'agreements  between  the  Parties.     Background  Inventions 
are  not  Subject  Inventions. 

[Hhen  the  need  £or  a  FOCI  review  has  been  determined  to  exist  and 
where  Article  X  has  been  appropriately  modified,  the  following 
defin±tion8  should  be  added:] 

N.       Foreign  Interest  is  defined  as  any  of  the  following: 

(1)  A  foreign  government  or  foreign  government  agency; 

(2)  Any  form  of  business  enterprise  organized  under 
the  laws  of  any  country  other  than  the  United 
States  or  its  possessions; 

i3)     Any  form  of  business  enterprise  organized  or 

incorporated  under  the  laws  of  the  United  States, 
or  a  State  or  other  jurisdiction  within  the  United 
-States,  tOiich  is  owned,  controlled,  or  influenced 
by  a  foreign  government,  agency,  firm,  corporation 
or  person;  or 

(4)     Any  person  who  is  not  a  U.   S.   citizen. 

O.       Foreign  ownership,  control,  or  influence   (FOCI)  means 
the  situation  where     the  degree  of  ownership,   control, 
or  influence  over  a  participant  by  a  foreign  interest 
is  such  that  a  reasonable  basis  exists  for  concluding 
that  compromise  of  classified  information  or  special 
nuclear  material,   as  defined  in  10  CFR  Part   710,  may 
result. 

GEWERAL  GUIPAMCE: 

A  definition  section  must  include  one  for  the  DOB  Contracting 
Officer,  DOE,  Generated  Information,  Subject  Invention  and  any 
other  terms  that  would  be  used  in  the  CRADA.   If  the  CRADA  is 
expected  to  involve  Proprietary  Information  being  furnished 
and/or  Protected  CRADA  Information  being  generated,  these 
definitions  must  be  included.  The  DOE  Sample  CRADA  includes  the 
most  frequently  used  definitions. 

The  definition  for  Background  Intellectual  Property  may  not  be 
all  inclusive  (e.g.,  preexisting  invention  disclosures  or 

14.  IMS 
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imregistered  copyrighted  software) .   It  is  essential  that  the 
existence  of  this  additional  background  intellectual  property  be 
brought  to  the  attention  of  the  other  party  before  the  CRADA  is 
signed.   This  can  be  done  by  either  changing  the  definition  or  by 
using  a  separate  dociiment,  such  as  the  Joint  Work  Statement,  to 
recognize  such  background  intellectual  property. 

If  a  defined  term  is  not  releveuit  for  a  particular  CRADA,  the 
definition  may  be  deleted  so  long  as  the  relevant  provisions  are 
appropriately  modified  (i.e.,  if  the  Statement  of  Work  does  not 
contemplate  the  creation  of  Mask  Works,  then  Article  XVIII  should 
be  reserved  by  so  indicating  in  [brackets]  and   the  definition  of 
Mask  Works  should  be  deleted  from  the  definition  section.  This 
will  avoid  the  need  to  renumber  all  of  the  articles  after  Article 
XVII.)   the  Parties  may  incorporate  additional  definitions  into 
the  CRADA.  An  example  of  a  common  definition  that  may  be  needed 
is  the  following: 

o    "CRADA"  means  a  Cooperative  Research  and  Development 
Agreement . 
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ARTTCLB  IT.   aTATKMgMT  OF  WORK 

Appendix  A,   Statement  of  Work,   is  hereby  incorporated  into 
this  CRADA  by  reference. 

OR 

Appendix  A  is  the  Statement  of  Work. 

GENERAL  GniDAMCE: 

There  must  be  a  Statement  of  Work.   It  must  Include  a  technical 
description  of  the  scope  encoo^assed  by  the  proposed  CRADA,  as 
well  as  who  the  principal  investigators  will  be  for  each  Party, 
who  will  provide  what  funds,  personnel,  services,  property,  who 
will  do  what  reporting  on  the  work,  impacts  on  the  DOB  program, 
and  procedures  for  interaction  between  the  Parties  to  acconqplish 
the  Statement  of  Work,  which  is  the  objective  of  the  C3UU3A.  The 
effective  date  of  the  CRADA  and  the  term  of  the  CRADA  may  be 
included  in  the  Statement  of  Work.   Any  background  rights  that 
are  affected  must  be  addressed,  here  or  elsewhere.  Any 
environmental,  health  and  safety  issues  must  be  handled,  here  or 
elsewhere,  particularly  if  there  is  any  exchange  of  materials, 
equipment,  or  other  tangible  property.  Any  Proprietary 
Information  included  in  the  Statement  of  Work  should  be  clearly 
marked.  Do  not  incorporate  proprietary  information  in  the 
Stiatement  of  Work  unless  the  Parties  consider  it  absolutely 
necessary  to  define  the  work. 


10  DiyiifKIW 
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A»TIgI.«   ITTi       TKHM.    FTOmiNa  AMD  GOBTS 

A.  The  effective  date  of  this  CRADA  shall  be  the  latter  date  of 
(1)   the  date  on  which  it  is  signed  by  the  last  of  the  Parties 

hereto  or   (2)   the  date  on  which  it  is  approved  by  DOE.      The  work 
to  be  performed  under  this  CRADA  shall  be  completed  within 
months/years  from  the  effective  date. 

B.  The  Participamt's  estima'-.ecl  ccntribution  is  $  .     The 
Government's  escimated  contribution,   which  is  provided  through 

the  Contractor's  contract  with  DOE,    is  $ ,    aubiect  to 

»vallahl<>    funding. 

(based  on  31  USC  1341(a)  (1) :  Anti-Oe£iciency  Act,  as  well  as 
Departmental  policy) 


OPTION 

B.       .The  total  estimated  project  cost  is  $  ,  of 

which  the  total  Government  estintated  contribution  of 

9 is  provided  through  the  Contxnet9r'a 

contract  with  DOE,  subject  to  availahle  fundai   the 

Participant's  estimated  contribution  ia  S ; 

and  the 'Other  Participant  (s)  estimated  contribution  is 
$^ 

SQXQ&HCE;  This  option  may  be  used  in  the  instance  of  a 
number  of  different  Participants  working  on  the  same 
project  under  separate  CRADAs. 


C.  Neither  Party  shall  have  an  obligation  to  continue  or 
conyaiete  performance  of  its  work  at  a  contribution  in 
excess  of  its. estimated  contribution  as  contained  in 
Article  III  A  above,  including  any  subsequent 
amendment. 
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Each  Party  agrees  to  provide  at  least  days'  notice 

to  the  other  Party  if  the  actual  cost  to  complete 
performance  will  exceed  its  estimated  cost. 


OPTION 


D. 


Notification  to  all  Parties  that  actual  costs 
will  substantially  exceed  estimated  costs  shall 
be  provided  by  any  Party  Mho  makes  such 
determination.     Such  notification  shall  take 
place  as  soon  as  possible  after  making  such 
determination,  but  not  later  than  30  days  prior 
to  termination  baaed  on  such  cause.      If  the 
Parties  mutually  aggcee  to  continue  the  project, 
subject   to  Article  XXIX   ^ENTIRE  C3UJ>A  AND 
MODZFZCATIOKS] ,   the  estimated  cost  shall  be 
appropriately  amended  and  the  Parties  shall  agree 
on  the  share  of  each  Party  of  such  increase   in 
estimated  cost  by  duly  executed  amendments  to 
this  CPADA. 

am DAWCE;  Alternative  langtuige  which  may  be  xised  if 
desired.  This  is  a  management  tool  to  catch  large 
deviatiozis .   It-  is  not  intended  that  this  would  come  into 
play  for  minor  deviations  from  estimated  cost. 


/£.   For  CRADAa   Mfaich  include   (non-Federal)  funding  on  a 
funds-in  basis,  an  advance  payment  provision  will  be 
negotiated  consistent  with  current  DOB  policy.] 

The  following  examples  represent  a  range  of  alternative  advance 
payment  provisions  that  can  be  used  for  Paragraph  D  if  necessary. 
They  are  all  consistent  with  current  DOE  policy  on  requiring 
advance  payments,  as  elaborated  in  the  DOE  Acting  Chief  Financial 
Officer's  $CFO)  memorandum  of  August  4,  1992,  "Guidance  on 
Advance  Funding  Under  Cooperative  Research  imd  Development 
Agreements  (CRADAs) . "  Some  are  appropriate  only  for  specific 
types  of  Participants. 

Option  1  --    Recommended  provision  to  be  used  for  most 

Participants,  where  the  work  is  greater  them 
$25,000  and  will  last  longer  than  90  days.  Advance 
payments  in  this  option  are  to  be  calculated  on  a 
90-day  basis. 

£.   Sufficient  advance  fund^  shall  be  obtained  to  maintain 
approximately  a  90-day  advance  of  funds  during  the 
entire  period  of  work  covered  by  the  funds  provided  by 
the  Participant  under  the  CPADA.     No  work  will  begin 
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before  the  receipt  of  a  cash  advance.     Failure  of 
Participant  to  provide  the  necessary  advance  funding  is 
Cfiuse  for  termination  of  the  CRADA  in  accordance  with 
the  Termination  article  of  the  CRADA. 


Option  2   —    Where  the  Participant  *  d  contribution  in  direct 
fluids  to  the  Contractor  is  $25,000  or  less  or 
where  the  work  will  be  completed  in  90  days  or 
less: 

E.       Full  funding  is  required  prior  to  beginning  work 

covered  by  funds  provided  by  the  Participant  under  the 
CRADA. 


Optlan  3  —    Por  small  busines^ses  that  are  unable  to  meet  the 

90 -day  advance  payment  requirement,  the  Contractor 
may  negotiate  a  shorter  time  period  (appliceQ)le  to 
Option  i  above) . 

Option  4  -■    The  Contractor  performing  the  work  may  elect  to 
provide  the  advance  funding  frpm  their 
award/management  fees,  royalties,  or  other  non- 
federal corporate  funds . 

opfe4«ii  <  ..    Recomnended  provision  when  It  is  not  feasible  for 
certain  Participants  to  provide  a  cash  advance; 
who  cannot  fulfill  the  advzuice  payment 
requirements  of  Options  1  or  2  (only  for  a  small 
or  disadvantaged  business  currently  not  In  a 
position  to  lose  interest  on  advanced  funds  for  an 
extended  period  of  time) .   Refer  to  the  DOE 
Accounting  Handbook,  Chapter  13,  paragraph  5b  for 
appropriate  instructions  for'  accoxinting  procedure 
for  this  option. 

E,       C$>on  execution  of  this  CRADA,   Participant  shall  have 
established  an  irrevocable  trust  or  escrow  account. 
The  balance  in  this  account  must  be  maintained  at  a 
level  equivalent  to  approximately  a  9Q-day  advance  of 
funds  during  the  life  of  the  CRADA.     Accrued  costs  and 
commitments  of  the  Participant  shall  not.  exceed  the 
balance  in  the  trust  or  escrow  account  plus  the 
payments  received  from  the  Participant. 

Option  6  —    For  State  or  local  governments  with  a  statute  or 
other  legal  prohibition  to  advancing  funds,  no 
advance  funding  provision  is  required.   Refer  to 
the  DOE  Accounting  Handbook,  Chapter  13,  paragraph 
5b  for  appropriate  instructions  for  accounting 
procedures  for  this  option. 
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GENERAL  CniDANCE: 

There  must  be  a  statement  of  funding  for  the  CRADA,  showing  the 
estimated  contributions  of  the  Parties.   The  statement  must 
clearly  state  that  the  Government's  estimated  contribution  is 
provided  through  the  Contractor's  contract  with  DOE  and  is 
subject  to  available  funding.  The  statement  may  indicate  that 
Participant's  contributions  are  also  subject  to  availaUaility  of 
funds.   It  should  also  include  provisions  that  describe  the 
obligations  of  the  Parties  relative  to  exceeding  the  estimated 
costs. 

The  statement  must  include  a  provision  addressing  advance  payment 
requirements  whenever  there  are  'funds  in"  from  the  Participant. 
The  Contractor  may  not  agree  to  waive  advance  payments  unless  the 
Contractor  is  using  its  ot«n  fiinds  (e.g.,  from  royalties).   The 
Contractor  may,  however,  negotiate  variations  to  the  stzmdard 
advance  payment  requirement  for  small  businesses  and  others, 
consistent  with. DOE  policy  and  finatncial  guidance.   Several 
exaunple  clauses  are  found  below. 

Parties  may  also  wish  to  set  forth  levels  of  commitment  to  the 
CRADA,  in  terms  of  Pull-Time  Equivalent  numbers  of  various  staff 
and  personnel  classifications. 

If  it  is  determined  that  DOB  added  factor  and  depreciation 
charges,  which  vrould  otherwise  be  payable  on  any  funds -In  by  the 
Participant,  are  to  be  considered  as  a  part  of  DOB'a  contribution 
to  the  OtADA,  appropriate  disclosure  must  be  made  under  this 
Article  (l.e.«  "In  addition,  the  Government  is  contributing 
$      in  %nilved.DOE  added  factor  and  depredation  costs  which 
would  otherwise  be. payable  by  the  Participant."),  [reworded] 

Program  offices  may  provide  supplemental  guidance  on  funding  and 
other  issues  to  the  Contractor  and  Operations  Office  or  Field 
Office  to  help  avoid  surprises  as  well  as  to  ensure  effective 
coordination  of  CRADAs  and  management  of  multi-year  resoiirce 
requirements . 

Uhder  current  DOE  policy,  funds  previously  obtained  from  federal 
sources  can  be  used  to  finance  a  non- federal  Participant's  share 
of  a  project.   One  of  the  purposes  of  CRADAs  is  to  stimulate 
private  Investment  in  cbllaboratipns  with  laboratories.   It  is 
important  that  the  overall  program  be  supported  with  significant 
private  f\mds.   However,  the  Department  generally  is  unconcerned 
if  the  funds  for  the -  partner ' s  share  of  a  specific  CRADA  came 
ultimately  from  some  other  Federal  program,  so  long  as  the 
decision  process  for  obtaining  those  funds  preceded  the  final 
CRADA  negotiation  and  the  obtaining  of  those  funds  con^lled  with 
the  rules  of  that  process.   If  the  funds  came  from  Some  other 
part  of  the  Department,  then  extra  care  must  be  taken  to  ensure 
that  there  has  been  no  real  or  apparent  conflict  of  interest  and 
that  there  has  been  fairness  of  opportunity. 

Other  contractual  obligations  of  t£e  Participant  with  respect  to 
the  Government  are  not  overridden  by  this  CRADA. 
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LftWaUAGE; 


All   tangible  personal  property  produced  or  acquired  under 
this  CRADA  shall  become  the  property  of  the  Participant  or 
the  Government  depending  upon  whose  funds  were  used  to 
obtain  it.     Such  property  is  identified- in  Appendix  A, 
Statement  of  Work.      Pers'^nal  Property  shall  be  disposed  of 
as  directed  by  the  owner  at  the  owner's  expense.     All 
jointly  funded  property  shall  be  owned  by  the  Government. 


OPTION 

All   tangible  personal  property  produced  or  acquired 
under  this  CRADA   (specifically  excluding  Intellectual 
Property  rights.  Background  Intellectual  Property,  and 
Proprietary  Information)   shall  become  the  property  of 
the  Participant  or  the  Government  depending  upon  whose 
funds  were  used  to  obtain  it.     Such  property  is 
identified  in  Appendix  A,  Statement  of  Work.      Personal 
Property  shall  be  disposed  of  as  directed  by  the  owner 
at  the  owner's  expense.     There  shall  not  be  any 
jointly  funded  property  under  this  CRADA  except  by  the 
mutual  agreement  of  the  Parties. 

tsoTDANrB ;     Altezsiative  language  Which  nay  be  \i8ed  if 
desired. 


gEWERAL  anTnAwrg. 

There  must  be  agreement  among  the  Parties  as  to  who  will  retain 
what  tangible  property,  if  any  is  to  be  obtained,  acquired, 
produced  or  modified  in  the  co\u:8e  of  the  CRADA.  Remember  that 
Government  property  disposal  regulations  pertain  to  any  property 
in  which  Government  wcaey   is  involved. 
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xvrrrt.9  ir. MSCIAlMgR 

IjftMCTTAfiE; 

THE  GOVERNMENT,    THE  PARTICIPANT,  AND  THE  CONTRACTOR  MAKE  NO 
EXPRESS  OR  IMPLIED  WARRANTY  AS   TO  THE  CONDITIONS  OF  THE 
RESEARCH  OR  ANY  INTELLECTUAL  PROPERTY,    GENERATED, 
INFORMATION,    OR  PRODUCT  MADE,    OR  DEVELOPED  UNDER  THIS  CRADA, 
OR  THE  OWNERSHIP,   MERCHANTABILITY  OR  FITNESS  FOR  A 
PARTICULAR  PURPOSE  OF  THE  RESEARCH  OR  RESULTING  PRODUCT. 
NEITHER  THE  GOVERNMENT,    THE  PARTICIPANT,   NOR  THE  CONTRACTOR 
SHALL  BE  LIABLE  FOR  SPECIAL,    CONSEQUENTIAL  OR  INCIDENTAL 
DAMAGES  ATTRIBUTED  TO  SUCH  RESEARCH  OR  RESULTING  PRODUCT, 
INTELLECTUAL  PROPERTY,    GENERATED  INFORMATION,    OR  PRODUCT 
MADE  OR  DEVELOPED  UNDER  THIS  CRADA. 


OPTIOW 

THE  GOVERNMENT,    THE  PARTICIPANT  AND  THE  CONTRACTOR 
MAKE  NO  EXPRESS  OR  IMPLIED  WARRANTY  AS   TO  THE 
CONDITIONS  OF  THE  RESEARCH  OR  ANY  INTELLECTUAL 
PROPERTY,   GENERATED  INFORMATION,   OR  PRODUCT  MADE  OR 
DEVELOPED  UNDER  THIS  CRADA,   OR  THE   ONMERSHXP^. 
MERCHANTABILITY  OR  FITNESS  FOR  A  PARTICULAR  PURPOSE  OF 
THE  RESEARCH  OR  RESULTING  PRODUCT.      NEITHER  THE 
GOVERNM^frr,    THE  PARTICIPANT,   NOR  THE  CONTRACTOR  SHALL 
BE  LIABLE  FOR  LOST  PROFITS,   LOST  SAVINGS,   SPECIAL, 
CONSEQUENTIAL,   INCIDENTAL  OR  OTHER  INDIRECT  DAMAGES, 
EVEN  IP  SUCH  PARTY  IS  MADE  ANARE  OF  THE  POSSIBILITY 
THEREOF. 

fflrrnAwrg  •  Alternative  language  which  may  be  used  as 

desired.   Adds  in  lost  profits  and  savings  and 
provides  that  Parties  are  not  liable  for  special, 
consequential,  incidental,  or  other  indirect 
damages  even  if  they  are  made  aware  of  the 
possibility  of  such  damages . 


CTMERAL   GtnDAMCE. 

There  must  be  a  disclaimer  of  express  or  implied  warranties  as  to 
the  conduct  of  this  research.   This  statement  should  be  in  the 
form  of  a  Uniform  Commercial  Code  (DCC) -type  disclaimer,  which 
should  be  conspicuous  in  the  CRADA  so  as  to  meet  the  standards  of 
due  notice  to  the  Parties .   One  way  to  do  this '  is  to  use  bold 
type,  all  capital  letters,  or  to  have  an  especially  large  type 
font  specifying  the  disclaimer. 
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ASZI£IiB_XXi_£EfiCQCZ-LIABXLZXX 

Except  for  any  liability  resulting  from  any  negligent  acts  or 
omissions  of  Contractor,  Participant  indemnifies  the  Government 
and  the  Contractor  for  all  damages,   costs  and  expenses,  including 
attorney's  fees,  arising  from  personal  injury  or  property  damage 
occurring  as  a  result  of  the  making,   using  or  selling  of  a 
product,  process  or  service  by  or  on  behalf  of  the  Participant, 
its  assignees  or  licensees,   which  was  derived  from  the  work 
.performed  under  this  CBADA.      In  respect  to  this  Article,  neither 
the  Government  nor  the  Contractor  shall  be  considered  assignees 
or  licensees  of  the  Participant,  as  a  result  of  reserved 
Government  and  Contractor  rights.     The  indemiuty  set  forth  in 
this  paragraph  shall  apply  only  if  Participant  shall  have  been 
informed  as  soon  and  as  completely  as  practical  by  the  Contractor 
and/or  the  Government  of  the  action  alleging  such  claim  and  shall 
have  been  given  an  opportunity,   to  the  maximum  extent  afforded  by 
applicable  laws,  rules,  or  regulations,   to  participate  in  and 
control  its  defense,   and  the  Contractor  and/or  Government  shall 
have  provided  all  reasonably  available  information  and  reasonable 
assistance  requested  by  Participant.     No  settlement  for  tOiich 
Participant  WDuid  b»  responsiblm  shall  be  made  Mithoot 
Participant 's  consent  unless  required  by  final  decree  of  a  court 
of  competent  jurisdiction. 


QPTiotf  1;  Use  Of  Hold  Hartnleae  Provision 

As  an  option  to  using  the  above  language  for  product 
liability, a  hold  harmless  provision  may  be  sxibstituted 
therefor,   such  as  the  following: 

Except  for  any  liability  resulting  from  any  negligent 
acts  or  omissions  of  Contractor,  Participant  agrees  to 
hold  harmless  the  Government  and  the  Contractor  for 
all  damages,   costs  and  expenses,  including  attorney's 
fees,   arising  from  personal  injury  or  property  damage 
occurring  as  a  result  of  the  making,  using  or  selling 
of  a. product,  process  or  service  by  or  on  behalf  of 
the  Participant,  its  assignees  or  licensees,  t^ich  was 
derived  from  the  work  performed  under  this  CRADA. 
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OPTION  2t  Assumption  Of  Responsibility  By  Contractor  And/Or 
Participant  For  Product  Liability  Claims 

The  Contractor  and/or   Participant  may  voluntarily  agree  to 
accept  all  or  some  of  the  risks  associated  with  product 
liability  claims.   If  the  Contractor  or  Participamt  accept 
these  risks,  the  Department  will  not  indemnify  either  of 
them  for  any  liability  related  to  product  liability  claims. 
Paragraph  (c)  below  discusses  this  situation.   The 
following  clause,  appropriately  modified  to  identify  the 
indemnifying  parties  and/or  the  degree  of  their  respective 
obligations,  may  be  used  for  Article  VI: 

The  Participant  and/or  Contractor  indemnify  the 
Government  for  all  damages,  costs  and  expenses, 
including  attorney's  fees,  arising  from  personal 
injury  or  property  damage  occurring  as  a  result  of  the 
making,  using  or  selling  of  a  product,  process  or 
service  by  or  on  behalf  of  the  Participant,  its 
assignees  or  licensees,  which  was  derived  from  the 
work  performed  under  this  CRRDA.      In  respect  to  this 
Article,   the  Government  shall  not  be  considered  an 
assignee  or  licensee  of  the  Participant  or  Contractor, 
as  a  result  of  reserved  Government  righta.     The 
indemnity  set  forth  in  this  paragraph  shall  apply  only 
if  Participant  shall  have  been  informed  as  soon  and  as 
coapletely  as  practical  by  the  Government  of  any 
action  against  the  Government  alleging  such  claim  and 
shall  have  been  given  an  opportunity,   to  the  maximum 
extent  afforded  by  applicable  laws,  rules,  or 
regulations,   to  participate  in  and  control  its 
defense,  and  the  Government  shall  have  provided  all 
reasonably  available  information  and  reasonable 
assistance  requested  by  Participant  or  Contractor.     No 
settlement  for  which  Participant  or  Contractor  would 
be  responsible  shall  be  made  without  Participant's  or 
Contractor's  consent  unless  required  by  final  decree 
of  a  court  of  conpetent  jurisdiction. 


IS 


187 


OPTIOW  3 1  States  and  State  Agencies 

When  the  CRADA  involves  a  State,  a  State  Agency,  a  State 
college  or  university,  or  a  political  subdivision  of  a 
State  or  an  agency  thereof,  and  such  entity  is  limited  by 
law  from  assuming  all  such  indemnification  obligations,  the 
product  liadaility  article  may  begin  with: 

To  the  extent  permitted  by  {name  of  State}  State  Law 
and  except  for  any  liability  resulting  from  any 
negligent  acts  or   omissions. . . 

As  an  alternative  to  these  examples,  a  "hold  harmless"  or 
"disclaimer"  may  also  be  used. 

When  any  of  these  provisions  under  Option  3  are 
incorporated  into  a  CRAD{l,  product  liability 
indemnification  by  third  parties  must  be  provided  using  the 
following  Option  4,  appropriately  modified  to  reflect  the 
correct  parties  in  interest. 
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OPTIOH  4;  ADDITIOMAI.  ciAnqB«  Indemnification  by  Third  Party 

When  the  Contractor  retains  rights  to  license  or  otherwise 
transfer  technology  arising  under  a  CRADA,  the  Contractor 
may  agree  to  flow  down  to  its  licensees  or  transferees 
indemnification  of  the  Participant  from  product  liaJbility, 
such  as  with  the  following  additional  clause : 

For  licenses  granted  oz  assignments  made  by  Contractor 
to  any  third  party  in  Intellectual  Property  derived 
from  Generated  Information^   such  licenses  shall 
include  the  requirement  that   the  third  party  shall 
indemnify  the  Government,   Contractor,  and  Participant 
for  all  damages,   costs  and  expenses,  including 
attorneys'  fees,   ari si ngf from  personal  injury  or 
property  damage  occurring  as  a  result  of  the  making, 
using  or  selling  of  a  product,  process  or  service  by 
or  on  behalf  of  such   third  party,  its  assignees  or 
licensees,  provided,  however^  such  third  parties  shall 
not  be  required  to  indemnify  the  Participant  for  any 
negligent  or  intentional  acts  or  omissions  of  the 
Participant. 
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OPTIOM  St   Purchase  Of  Product  Liability  Insurance 

The  Participant  or  the  Contractor  may  agree  to  purchase  and 
maintain  adequate  product  liability  insurance  to  protect 
the  Government  and  the  Contractor  against  product  liability 
claims,  such  as  with  the  following  provision: 

The (Participant,   Contzactor,   or  Parties) 

agree  to  obtain  and  maintain  product  liability 

insurance  in  the  amount  of  $ during  the 

life  of  this  agreement  and  subsequently  for  the 
life  of  any  products,  processes  or  services 
resulting  from  work  under  the  agreement.    The 
Government  and  the  Contractor  shall  be  covered 
against  any  claims  for  product  liability  as  a 
result  of  this  insurance,      A  copy  of  this  product 
liability  insurance  policy  shall  be  provided  to 
both  the  Government  and  the  Contractor,  including 
any  material  modifications  thereto,  including  any 
notices  of  termination. 

The  cost  for  this  insurance  shall  not  be  charged  directly 
or  indirectly  to  the  Government. 
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OPTIOM  6t   Participant  Defends 

Except  for  any  liability  resulting  from  any  willful 
misconduct  or  negligent  acts  or  omissions  of  Contractor, 
PARTICIPANT  agrees  to  indemnify  the  Government  and  defend 
Contractor  against  any  claim  or  proceeding  and  pay  all 
damages,  costs  and  expenses,  including  attorney's  fees, 
arising  from  personal  injury  or  property  damage  occurring  as 
a  result  of  the  making,  using  or  selling  of  a  product, 
process  or  service  by  or  on  behalf  of  the  PARTICIPANT,  its 
assignees  or  licensees,  which  was  derived  from  the  work 
performed  under  this  CRADA.  In  respect  to  this  article, 
neither  the  Government  nor  Contractor  shall  be  considered 
assignees  or  licensees  of  the  PARTICIPANT.  The  agreement  set 
forth  in  this  paragraph  shall  apply  only  if  PARTICIPANT  shall 
have  been  informed  as  soon  and  as  completely  as  practical  by 
Contractor  and/or  the  Government  of  the  action  alleging  such 
claim  and  shall  have  been  given  an  opportunity,  to  the 
maximum  extent  afforded  by  applicable  laws,  rules  or 
regulations,  to  participate  in  and  control  its  defense,  and 
Contractor  and/or  the  Government  shall  have  provided  all 
reasonable     assistance     requested     by     PARTICIPANT,  No 

settlement  of  an  action  against  the  Contractor  and/or 
Government  for  which  PARTICIPANT  would  be  responsible 
hereunder  shall  be  made  without  the  consent  of  the 
PARTICIPANT  ..and  of  the  Contractor  and  the  Government 
(whichever  or  both  of  the  latter  two  parties  is  involved), 
unless  required  by  final  decree  of  a  court  of  coagTetent 
jurisdiction. 
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GENERAL  QPIDAWCE: 


If  the  results  of  the  research  covered  by  the  CRADA  are 
restricted  in  any  way  for  the  purpose  of  commercialization  (such 
as  through  patents,  copyrights,  or  .Protected  CRADA  Information), 
or  if  there  is  a  specific,  identifiable  laboratory  technology 
being  transferred,  there  must  be  a  provision  that  indemnifies  the 
Contractor  and  the  Government  from  all  costs  related  to  personal 
injury  and  property  damage  that  may  result  from  the  Participant's 
commercialization  and  utilization  of  a  product,  process  or 
service.   The  protection  should  usually  take  the  form  of  the 
above  DOE  sample  CRADA  provision  on  product  licQsility. 

Special  situations  may  provide  for  the,  deletion  of  the  language 
of  the  above  product  liability  provision  from  the  CRADA  or  may 
justify  the  use  of  some  other  provision  in  its  place.   Examples 
of  special  situations  where  a  product  liaUbility  provision  is  not 
required  to  be  included  in  a  CRADA  are: 

(a)  Where  it  is  determined  that  the  results  will  be  a  product, 
process  or  service  unlikely  to  be  commercialized  <e.g., 
activity  is  limited  to  technical  assistance) ;  circumstances 
must  be  such  that  they  justify  the  exclusion  of  the  product 
liability  indemnity  provision  from  the  agreement.   Such 
determinations  will  be  made  on  a  case -by- case  basis  and  will 
be  supported  by  facts  indicating  there  is  little  or  no 
potential  risk  of  liability  to  the  Oovenunent  or  the 
Contractor.   The  authority  to  make  these  determinations 
shall  reside  with  the  laboratory  director. 

(b)  Where  the  results  are  to  be  placed  totally  in  the  public 
domain  (i.e./  no  Protected  CRADA  Information  or  Intellectual 
Property)  and  accoaqpanied  by  a  DOE  approved  disclaimer;  if 
the  purpose  of  the  agreement  is  to  provide  information  which 
is  intended  to  be  placed  in  the  public  domain  with  an 
appropriate  disclaimer  provision,  then  the  use  of  a  product 
liability  provision  need  not  be  used. 

(c)  When  the  <30CO  has  agreed  to  accept  the  risk  for  product 
liability  without  indemnification  by  the  Government  (Option 
2  above) ;  in  order  for  this  acceptamce  to  be  effective,  the 
acceptance  must  be  in  writing  amd  signed  by  an  authorized 
official  of  the  Contractor.   This  acceptamce  should  be 
reviewed  for  legal  sufficiency  to  insure  that  it  does  not 
directly  or  indirectly  require  indemnification  by  the 
Government  should  liability  be  found. 

In  the  event  any  of  the  above  paragraphs  (a)  to  (c)  apply,  this 
Article  should  be  [Reserved] . 
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ARTICLg   YIIl OBLIOATIOMg   Afl   TO   PROPBTKTABY   QgORMXTIOW 


TAWntTAGE. 


If  Proprietary  Information  is  orally  disclosed  to  a 
Party-,  it  shall  be  identified  as  such,  orally,  at  the 
time  of  disclosure  and  confirmed  in  a  written  summary 
thereof,  appropriately  marked  by  the  disclosing  party, 
within (_)  days  as  being  Proprietary  Information. 


OPTION 


A. 


Proprietary  Information  may  be  disclosed  orally, 
electronically,  visually  or  in  a  written  or  other 
intangible  form.      To   the  extent  that  any 
Generated  Information  divulges,  duplicates  or 
substantially  duplicates  Proprietary  Information, 
such  Generated  Information  shall  be  marked  and 
treated  as  Proprietary  Information,  if  identified 
as  such,  orally,   at  the  time  of  disclosure  and 
confirmed  in  a  written  summary  thereof  within  30 
days  as  being  Proprietary  Information. 

onTPAMPB;  Alternative  language  which  nay  be  used  if 
desired. 
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B.       Each  Party  agre»a  to  not  diaclosm  Proprietary 

Information  providad  by  anothar  Party  to  anyona  othar 
than  tha  CMDA  Participant  and  Contractor  without 
writtan  approval  of  tha  providing  Party,   axcaot  to 

ggygfnmgnt  wnpigyggg  frfig  af?  gvfrtggt  tg  tftf  gtatwtgfY 

provisiona  aaainat  diacloaure  of  ronfidantial 
information  aat  forth  in   the   Trade  Sacrata  Act    (IB   USC 
1905). 

(baaed  on  a  DOE  policy  that  Ita  eii?)loyee8  not  sign  non- 
disclosure agreements,  based  on  the  provisions  of  the 
above -clte^  criminal  statute) 


OPTX09I 

B.       Each  Party  agraaa  not  to  diacloaa  Proprietary 
Information  provided  by  another  Party  to  anyone 
other  than  the  CMDA  Participant  and  Contractor 
without  written  approval  of  the  providing  Party, 
except  to  Governnent'   tmi^Yftt'  "*^°  ""*  aab-Jaet   to 

Diacloaurea  of  Proprietary  Information  to  DOE 
enployeea  shall  occur  only  onaite  at  the 
Contractor's  facilities  unless  matually  sgxeed 
upon  by  the  Parties.     Contractor  and  DOE  shall 
liltit  their  respective  intemsl  disclosure  of 
Propfietaxy  Information  to  those  eiqpioyees  ox 
agents  having  a  need  to  know  such  information. 

ggjBkMCMs,    Alternative  language  which  nay  b«  used  if 
desir^l. 


iH,m» 


194 


AiJ  Proprietary  Information  shall  be  returned  to  the 
provider  thereof  at  the  conclusion  of  this  CRADA  at  the 
provider's  expense. 


OPTIOM 

C.        Proprietary  Information  in  tangible  form  shall  be 
returned  to  the  disclosing  Party  or  destroyed 
with  a  certificate  of  destruction  submitted  to 
the  disclosing  party  upon  rec[uest  by  the 
disclosing  Party  during  the  term  of  the  CRADA  or 
upon  termina^tion  or  expiration  of  this  CRADA, 
unless  otherwise  approved  in  writing  by  the 
disclosing  Party 

GtTTDAWCE;  Alternative  language  which  may  be  used  if 
desired. 
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AJJ  Pzoprietary  Information  shall  be  protected  for  a 

Pfiriod  of  years,   unless  and  until  such 

Proprietary.  Information  shall  become  publicly  known 
without   the  fault  of  the  recipient,   shall   come  into 
recipient's  possession  without  breach  of  any  of  the 
obligations  set  forth  herein  by  the  recipient,   or  shall 
be  independently  developed  by  recipient 's  employees  who 
did  not  have  access  to  such  Proprietary  Information. 


QEXIfiH: 

D.       All  information  marked  as  Proprietary  Information 
shall,  be  protected  by  the  recipient  as 

Proprietary  Information  for  a  period  of  

years,    unless  and  until,   as  shown  by  the 
recipient,   such  Proprietary  Information  shall 
become  publicly  known  without  the  fault  of  the 
recipient,   shall   come  into  recipient's  possession 
from  a   third  party  without  an  obligation  of 
confidentiality  on  the  recipient,   shall  be 
independently  developed  by  recipient 's  anployees 
who  did  not  have  access   to  auch  Pzoprietary 
Information,  is  intentionally  released  by  the 
disclosing  Party   to  a  third  party  without 
restriction,  or  is  released  for  disclosure  with 
the  written  consent  of  the  disclosing  Party. 

GOTDAMCBi  May  be  U8e4  aa  an  alternative  to  Paragraph  D,  If 
desired. 


The  following  paragraph  nay  be  included  in  this  article  if 
desired. 

S.       Jn  no  case  shall   the  Contractor  provide  Proprietary 

Information  of  Participant  to  any  person  or  entity  for 
commercial  purposes,   unless  otherwise  agreed  to  in 
writing  by  such  Participant. 

GEHERAL  CnTDANCB: 

If  Proprietary  Information  will  be  involved  in  the  CRADA.  then  a 
definition  along  the  lines  of  the  Freedom  of  Information  Act  (5 
use  552)  and  Stevenson-Hydler  statute  (15  USC  3710  a(c) (7) (A)} 
must  be  included  in  Article  I:  Dgf tnitiona.  of  the  CRADA.  clearly 
indicating  that  Proprietary  Information  is  "information  embodying 
trade  secrets  developed  outside  the  CRADA  at  private  expense." 
The  Contractor  cannot  negotiate  away  the  right  of  a  government 
enqployee  sxibject  to  18  USC  1905  to  see  CRADA-related  Proprietary 
Information.   The  Contractor  should  seek  additional  rights  to 
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Proprietary  Information  at  the  DOE  laboratory  where  program  needs 
require  rights  gz'eater  than  those  prescribed  in  the  DOB  sample 
CRADA  clauses  (i.e.,  including  limiting  the  period  in  which 
Proprietary  Information  is  maintained  as  proprietary  when  such 
information  is  retained  by  the  Oontractor) . 

The  obligations  of  the  Parties  with  regard  to  Proprietary 
Information  should  require  that  all  such  materials  be 
sufficiently  identified  and  marked  such  that  the  personnel 
involved  in  the  project  will  have  no  troiible  in  understanding 
what  materials  are  to  be  protected.  The  Parties  should  stipulate 
whether  the  Contractor  will  return  such  materials,  destroy  them, 
or  keep  them  at  the  end  of  the  work  on  the  CRADA.   If  information 
could  not  be  protected  as  a  valid  trade  secret,  or  commercial  or 
financial  information,  then  it  should  not  be  protected  under  the 
CRADA. 

If  the  Parties  will  be  using  soft%fare,  biological  materials, 
specimen  materials,  equipment  or  other  tangible  personal  property 
which  a  Party  %rants -to  protect  as  proprietary,  then  such  items 
should  be  included  in  the  definition  of  Proprietary  Information 
to  assure  such  protection.  Additional  materials  can  be  found  at 
48  CFR  927.400. 

Parties  may  wish  to  return  Proprietary  Information  before  the 
conclusion  of  the  CRADA  where  such  information  is  no  longer 
.needed  for  CRADA  work. 
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xaTrei.»  viTii     QBLTOXTiowa  xfl  to  protkctto  chada  niwojaomaii 


lAWCnAGE; 

A.  EacP  Party  may  designate  as  Protected  CRADA 
Ixiformation,  as  defined  in  Article  I,  any  Generated 
Information  produced  by  its  employees  and,   with  the 
agreement  of  the  other  Party,   designate  any  Generated 
Information  produced  by  the  other  Party's  employees. 
All  such  designated  Protected  CRADA  Information  shall 
be  appropriately  marked. 

B.  For  a  period  of  ^ {not -to  exceed  five  years]  from 

the  date  Protected  CRADA  Information  is  produced. 
Parties  agree  Xfot  to  further  disclose  such  Information 
except: 

(1)  as  necessary-  to  perform  this  CRADA f 

(2)  flg  pfgy^detf  in  jUUeis  XI  [reports  and  abstracts]  ; 

(3)  as  requested  bv  the  DOE  Contracting  Officer  to  be 
provided  to  other  DOE  facilities  for  use  only  at 
those  DOE  facilities  tfith  the  same  protection  in 
Dlacei 

(4)  Xp  existing  or  potential  licensees,  affiliates, 

customers  or   suppJiers  of  the  Parties  in   stipport 
of  commercialization  of  the  'technology  with  the 
same  protection  in  place.     Disclosure  of 
Participant's  Ptotected  CRADA  Information  under 
this  subparagraph  shall  only  be  done  with 
Participant's  consent;  or 

(5)  as  mutually  agreed  by  the  Parties  in  advance. 

(by  DOB  policy:     (1)   Ensures  that  anticipated  DOB  mission 

benefit'  is  received  from  CRADAs; 

(2)  avoids  duplication  of  expense   and 
effort; 

(3)  helps  to  advance  technology;  and 

(4)  enables  DOB  to  meet  statutory 
requirements  to  disseminate  information 
after  the  eaqpiration  of  the  withholding 
period) 
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QPTTOW  1 


B.   For  a  period  of  fnot  to  exceed  five  years] 

from  the  date  Protected  CRADA  Information  is 
produced,  pursuant  to  15  USC  3710  a(c) (7) (B) , 
Parties  agree  not  to  further  disclose  such 
Information  and  to  use  the  same  degree  of  care 
and  discretion,  but  no  less  than  reasonable  care 
and  discretion,  to  avoid  disclosure,  p\iblication 
or  dissemination  of  such  Information  to  a  third 
party,  as  the  Party  eo^loys  for  similar 
protection  of  its  own  information  which  it  does 
not  desire  to  disclose,  pxiblish  or  disseminate 
except : 


1 .   as  necessary  to  perform  this  CRADA; 
Abstracts 


2.         as  pj^flYided    in  Article   XT    [Reports  and 
racts] t 


3.  as  requested  bv  the  DOE  Contracting  Officer 
to  be  provided  to  other  DOE  facilitiea 
solely  for  government   use  only  at   those  DOE 
facilities  with  the  same  protection  in 
Place* 

4.  to  existing  or  potential  licensees, 
affiliateSf  customers,  or  suppliers  of  the 
Parties  in  support  of  commercialization  of 
the  technology  with  the  same  protection  in 
place,'    Disclosure  of  Participant's 
Protected  CRADA  Information  under  this 
subparagraph  shall  only  be  done  with 
Participant's  consent./  or 

5.  as  mutually  agreed  by  the  Parties  itt 
advance. 

gPTDAWCE ;  Alternative  language  which  may  be  used  if 
desired. 
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2. 


OPTTOW  a 

B.   For  a  period  of  (not  to  excaed  five  years] 

from  the  date  Protected  CRADA  Information  is 
produced,  pursuant  to  15  USC  3710  a(c} (7) (B) , 
Parties  agree  not  to  further  disclose  such 
Information  and  to  use  the  same  degree  of  care 
and  discretion,  but  no  less  than  reasonable  care 
and  discretion,  to  avoid  disclostire,  publication 
or  dissemination  of  such  Information  to  a  third 
party,  as  the  Party  enqploys  for  similar 
protection  of  its  own  information  which  it  does 
not  desire  to  disclose,  publish  or  disseminate 
except : 

1.   as  necessary  to  perfoirm  this  CBADA} 

a,  provided  in  Article  XT:  [REPORTS  AND 
ABSTRACTS] ; 

3.       othex  than  ss  provided  in  Aiticle  XI,  ^s 

requested  bv  the  DOE  ContrActina  Officer  to 

pfgtgffUgfl  in  Bii^9t 

4..       to  existing  or  potential  licensees, 

affiliates,  custauers,  or  suppliers  of  the 
Parties  in  svpport  of  commercialization  of 
the  technology  with  the  same  protection  in 
place.     Disclosure  of  Participant 's 
Protected  CRADA  Information  under  this 
subparagraph  shall  only  be  done  vith 
Participant's  consent;  or 

5.  as  mutually  agreed  by  the  Parties  in 
advance. 

gniDAMOBi  Alternative  language  which  may  be  used  if 
desired. 
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C.        The'  obligations  of  (B)  above  shall  end  sooner  for  any 
Protected  CRADA  Information  which  shall  become  publicly 
known  without  fault  of  either  Party,   shall   come  into  a 
Party's  possession  without  breach  by  that  Party  of  the 
obligations  of   (B)   above,   or  shall  be  independently 
developed  by  a  Party's  employees  who  did  not  have 
access  to  the  Protected  CRADA  Information. 


OPTION 

C. 


The  obligations  of  paragraph  B  above  shall  end 
sooner  for  any  Protected  CRADA  Information  which 
shall  become  publicly  kno%m  without  fault  of 
either  Party,  shall  be  independently  developed 
outside  of  the  CRADA  by  a  Party's  employees  who 
did  not  have  access  to  the  Protected  CRADA 
Information,  or  is  disclosed  through  product 
released  by  Participant.   If  recipient  receives 
any  information  independently  developed  by  a 
third  party  without  any  obligation  of 
confidentiality  which  is  similar  to  Protected 
CRADA  Information,  disclosure  by  recipient  of 
such  third  party  infomation  ahall^not^be  .a 
breach  of  this  CRADA. 


gnrrDAMCBi  Alternative  language,  which  tnay  be  used  if 
desired. 
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GRWERAL  GniDANCE; 

If  the  Parties  desire,  provisions  for  Protected  CRADA  Information 
can  also  be  included  with  the  normal  marking  requirements  and 
exceptions.   The  Contractor  cannot  negotiate  away  DOE'S  right  to 
share  Protected  CRADA  Information  with  other  DOE  facilities 
having  the  same  protection  in  place  without  the  approval  of  the 
DOE  Operations  Office  or  Field  Office  responsible  for  the  CRADA. 
The  DOE  Sample  CRADA 's  Article  VIII  B.  or  coo^araJsle  language 
must  be  included  in  the  CRADA. 

The  Peirtles  should  negotiate  the  respective  responsibilities  for 
marking  Generated  Information  that  meets  the  definition  of 
Protected  CRADA  Information  and  the  obligationis  that  will  attach 
to  such  information.   The  Parties  shall  embody  the  rights  and 
obligations  in  an  appropriate  legend.   The  DOE  Modular  CRADA 
language  allows  each  Party  to  mark  its  ova   Generated  Information 
and  someone  else's  Generated  Information  with  their  agreement. 
The  Parties  should  address  the  issue  of  further  dissemination  of 
Protected  CRADA  Information  within  the  DOE  community.   The 
wording  of  the  definition  for  Protected  CRADA  Information  should 
be  along  the  lines  of  the  Stevenson-Wydler  statute  (15  USC 
3710a (c) (7) (B))  and  placed  in  the  Definitions  article  to  support 
the  substantive  clause  on  protecting  this  material.  The  CRADA 
oust  include  a  requirement  that  designated  Protected  GRATA 
Information'  be  appropriately  marked. 

Generated  Infoznatlon  that  is  marked  Protected  CRADA  Information 
cannot  be  protected  for  more  than  five  (5)  years.  The  Parties 
should  negotiate  the  term  for  which  it  will  be  protected  and  the 
nature  of  the  obligations  of  the  Parties  with  regard  to  such 
Protected  CRADA  Information.  If  no  protection  is  needed  or  when 
protection  is  no  longer  permitted,  the  Parties  should  resolve  to 
quickly  publish  the  Generated  Information. 
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lAWQDAfSE; 


The  Parties  agree  that  they  shall  have  no  obligations  of 
non-disclosure  or  limitations  on  their  use  of,  and  the 
Government  shall  have  unlimited  rights  in,  all  Generated 
Information,  all  Protected  CRADA  Information  after  the 
es^iration  of  the  period  set  forth  in  Article  Vlil   (B)   above 
and  information  provided  to  the  Government  or  Contractor 
under  this  CRADA  which  is  not  marked  as  being  copyrighted 
(subject  to  Article  XIII)  or  as  Protected  CRADA  Information 
(subject  to  Article  VIII  B)   or  Proprietary  Information 
(s'ubject  to  Article  VII  B) ,  or  vhich  is  an  invention 
disclosure  wfticA  may  later  be  the  subject  of  a  U.S.    or 
foreign  patent  application. 


QPTTtMJ 

The  <3ovemiiient  shall  have  unlimited  rights  in  all 
Generated  Information  produced  or  provided  by  the 
Parties  under  this  CRAOA,  except  for  information  which 
is  disclosed  in  a  Subject  Invention  disclosure  being 
considered  for  patent  protection,  protected  as  a  mask 
%rork  right,  or  marked  as  being  copyrighted.  Protected 
CStADA  Information,  or  Proprietary  Information. 

gpiDAWCBi  Alternative  language  which  may  be  \ised  if 
desired. 


There  should  be  a  provision  recognizing  the  Government's 
xinlimited  rights  in  Generated  Information,  except  as  otherwise 
restricted. 


rKtfM 


203 

MTICLB  It UPORT  rdHTHQL 


JMfSUhQEi 


A.    THE  PARTIES   UWERSTAND  THAT  MATERIALS  AND  INFORMATION 
RESULTING  FROM  THE  PERFORMANCE  OF  THIS  CRADA  MAY  BE 
SUBJECT  TO  EXPORT  CONTROL  LANS  AND  THAT  EACH  PARTY  IS 
RESPONSIBLE  FOR  ITS  OtfN  COMPLIANCE  filTH  SUCH  LAMS. 


OPTIOM  TOR  FORgiqW  PARTICTPAMTS 

A.  THE  PARTIES  UNDERSTAND  THAT  MATERIALS  AND  INFORMATION 
RESULTING  FROM  THE  PERFORMANCE  OF  THIS  CRADA  MAY  BE  SUBJECT 
TO  U.S.  EXPORT  CONTROL  LAMS  AND  THAT  EACH  PARTY  IS 
RESPONSIBLE  FOR  ITS  OMN  COMPLIANCE  MITH  SUCH  LAMS. 


The  following  approved  language  was  developed  to  address  foreign 
ownership,  control,  or  influence  issues  with  respect  to  the 
Partner-   It  should  only  be  used  for  those  Cooperative  Research 
and  Devel^ment  Agreements  involving  access  to  classified 
infonaation,  access  to  special  nuclear  materials,  or  unescorted 
access  to  security  areas  of  Departmental  facilities.   If  it  is 
not  used,  then  there  is  only  one  paragraph,  pertaining  to  esqport 
control,  and  the  designator  "A,"  may  be  deleted. 

B.       Xbe  Participant  has   a  continuing  obligation  to 
provide  the  Contractor  written  notice  of  any 
changes  in  the  nature  and  extent  of  foreign 
otmership,  control,  or  influence  over  the 
Participant  vhich  vould  affect  the  Participant 's 
answers  to  the  previously  catpleted  FOCI 
certifi ca ti On . 

HRWRHAT.  GUIDANCE; 

There  must  be  an  ejqport  control  warning  statement  to  warn  the 
Parties  that  material  and  information  resulting  from  the  CRADA 
may  be  e3q)ort  controlled.  This  statement  should  be  conspicuous, 
like  the  UCC-like  disclaimer. 

If  the  Cooperative  Research  and  Development  Agreement  involves 
access  to  classified  information,  access  to  special  nuclear 
materials,  or  unescorted  access  to  security  areas  of  Departmental 
facilities,  the  requirements  of  the  Atomic  Energy  Act  of  1954,  as 
amended,  must  be  met,  this  article  of  the  Cooperative  Reseaurch 
and  Development  Agreement  should  be  retitled  EXPORT  CONTROL  / 
FOREIGN  OVINERSHIP  AND  CONTROL,  and  there  should  be  language  added 
pertaining  to  FOCI.   The  completed  FOCI  questioimaire  attached  as 
J^pendix  A  must  be  completed  by  the  Participant  and  included  as 
Appendix  A  to  the  CRADA. 
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lAMGDAQE; 


A.  The  Parties  aaree  to  oroc^uce  the  fallowing 
del i verabl es : 

(1)  an  initial  abstract  suitable  for  public  release  p^ 
the    time    the   CRADA  is  Annrnved  hv  DCE: 

(2)  other  abstracts  .  (final  when  work  is  complete,  and 
others  as  substantial  changes  in  scope  and  dollars 
occur) ; 

(3)  a  final  retiort .uxion  completion  or  termination  of 
this  CRADA.    to  include  a   list  of  subject 
inventions : 

(4)  a  semi-annual  signed  financial  report  of  the 
Participant 's  in-kind  contribations  to  the 
project; 

(5)  other  topical /periodic  reports  where  the  nature  of 
research  and  magnitude  of  doUmrs  justify;  and 

(6)  computer  software  in  source  and  executable  object 
code  format  as  defined  within  the  Statement  of 
ffork  or  elsewhere  within  the  OtADA  documentation. 

B.  It  is  understood  that   the  Contractor  has  the 
responsibility  to  provide  the  above  information  at  the 
time  of  its  completion  to  the  DOE  Office  of  Scientific 
and  Technical   Information. 

C.  Participant  agrees  to  provide  the  above  information  to 
the  Contractor  to  enable  full  caepliance  with  paragraph 
B.    of  this  Article. 

(DOB  has  a  responsibility  to  disseminate  scientific  and  technical 
information,  by  42  USC  2051  (d) ,    42  USC  2161  (b)   and  42  USC 
2166 (b) . ) 

D.  It  is  understood  that  the  Contractor  and  the  Department 
of  Energy  have  a  need  to  document  the  long-term 
economic  benefit  of  the  cooperative  research  being  done 
under  this  agreement.      Therefore,  the  Participant 
acknowledges  a  responsibility  to  respond  to  reasonable 
requests,   during  the  term  of  this  CRADA  and  for  a 

period  of years   (tifo.to  five  years  tfould  be 

reasonable]    thereafter  from  the  Contractor  for 
pertinent  information. 
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Guidance 


There  is  currently  no  requirement  that  the  Participant  must 
respond  to  information  requests  made  by  the  Department  through 
the  Contractor  regarding  long-term  economic  data  (i.e.,  the 
results  of  commercializing  products,  processes  or  services  based 
on  this  CRADA) ,  but  the  Participauit  should  recognize  that  the 
Department  has  a  need  to  measure  economic  outcomes  of  CRADAs  that 
it  funds.   Such  follow-up  surveys  are  already  being  done  for  R&D 
100  award  winning  technologies  without  intruding  into  sensitive 
market,  or  financial  information.  Measurement  of  the  outcomes  of 
cooperative  research,  both  for  the  Department  and  for  the 
Participant,  is  a  very  important  aspect  of  the  Department's 
Technology  Partnerships  activity.   Exan^les  of  the  types  of  long 
term  economic  data  that  could  be  sought  include  jobs 
created/lost /retained,  increases  in  market  share,  and  sales 
increases .  Surveys  tirould  be  done  in  such  a.  way  that  answers  are 
provided  in  broad  categories  (i.e.,  1-50  jobs  created,  etc.)  in  a 
"check -the -box"  approach.   Mechanisms  used  to  gather  the 
information  could  include  cxistomer  surveys,  third  party  personal 
interviews  and  third  paurty  studies  commissioned  by  the 
Departmejit . 

GEMERAL  gUIDANCE; 

There  oust  be  a  provision  setting  forth  deliverables  that  are 
required  for  each  CRADA.  The  Contractor  should  ensure  that,  at  a 
minlmtun,  abstracts,  a  final  report  and  other  topic/periodic 
reports  (where  appropriate)  are  specified  to  be  furnished  to  DOE 
for  each  CRADA.   The  abstracts  should  not  contain  any  Proprietary 
Information.  An -abstract  suitable  for  public  release  which  is 
not  protectable  must  be  furnished  to  DOE,  as  part  of  the  initial 
reporting  of  the  CRADA  process,  for  inclusion  in  DOE'S  Integrated 
Technology  Transfer  System  (ITTS) .   Further,  where  the 
Participant  and/or  the  Contractor  identifies  that  such  reports 
furnished  contain  Protected  CRADA  Information,  the  reports  will 
be  properly  marked  with  a  restrictive  legend  identifying  the 
agreed- to  period  of  withholding'  from  public  disclosure;  such 
reports  shall  be  fximished  to  the  DOE  Office  of  Scientific  and 
Technical  Information  for  Departmental  use  only  and  be 
withholdable  for  the  stated  withholding  period  as  materials 
exenqpt  from  Subchapter  II  of  Chapter  5  of  Title  5,  United  States 
Code.   The  Contractor  must  assure  that  adequate  deliverables  are 
provided  to  OSTI  to  assure  that  the  results  of  DOE- approved 
CRADAs  are  made  known  to  other  DOE  contractors  for  DOE  program 
needs. 

Alternative  language  may  be  developed  in  other  instances,  such  as 
a  CRADA  involving  technical  assistance,  where  the  type  of  work  to 
be  performed  does  not  lead  to  the  documentation  required  by  the 
language  of  this  article . 

The  Contracting  Officer  will  direct  the  Contractor  as  to  which 
deliverables  will  be  furnished  to, OSTI.   This  will  include,  as  a 
minimum,  (1)  an  initial  abstract  suitable  for  public  release,  (2) 
a  final  report,  and  (3)  all  generated  software  iA  object  code 
format  as  defined  within  the  Statement  of  Work.   It  is  ei^ected 
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that  the  initial  abstract  will  be  delivered  with  the  CRADA  when 
it  is  submitted  to  DOE  for  approval. 

The  submission  of  a  semi-annual  signed  financial  report  of  the 
Participant's  in-kind  contributions  to  the  project  will  both 
provide  assursmce  that  the  Participant  is  providing  in-kind 
contributions  in  accordauice  with  the  CRADA  and  will  also  serve  to 
indicate  the  validity  and  reasonableness  of  the  Participant's 
valuation  of  its  in-kind  contributions. 

The  Scope  of  Work  should  be  written  so  that  the  agreed-upon 
deliverables  are  included  in  it. 

CRADA  reports  should  fully  cover  and  describe  the  research  done 
under  the  CRADA  incorporating  technical  data  as  needed  to  support 
conclusions,  and  including  Protected  CRADA  Information  as 
appropriate.   The  appropriate  OSTI  report  form  (DOB  1332.15)  is 
included  as  ;^pendix  . 

It  is  recognized  that  cooperative  research  performed  in  CRADAs 
involves  industrial  partnerd  that  have  information  which  they 
consider  to  be  of  commercial  value.   Such  commercially  valuable 
information  could  possibly  be  divulged  in  the  formal  CRADA 
document,  including  the  incorporated  Statement  of  Work.   Due  to 
the  use  of  taxpayer  funds  in  the  Government  share  of  CRADAs,  it 
Is  possible  that  there  will  be  requests  for  public  release  of  the 
formal  CRADA  document.  Conmercially  valuable  Information  that 
the  partner  considers  sensitive  should  not  routinely  be  Included 
in  the  CRADA,  including  the  accompanying  Statement  of  work, 
unless  specifically  needed.  Should  DOE  receive  a  request  for 
public  release  of  the  formal  CRADA  document,  only  business- 
sensitive  or  proprietary  information  that  qualifies  vmder  5  USC 
552(b)  (4)  will  iDe  exenqpt  from  release  after  appropriate  review. 

If  no  coaqputer  software  is  to  he   developed  under  this  CRADA,  then 
subparagraph  A (6)  nay  be  (reserved]  . 
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ARTICLB    XITi       PPK  -  PTTBI^TCATTQW   MVIgW 


The  Parties  agr       to  secure  pre-publication  approval 
from  each  other  wuich  shall  not  be  unreasonably 
withheld  or  denied  beyond days. 


OPTION 

A.        The  Parties  anticipate  that  their   eiapioyees  may 
wish   to  publish   technical  developments  and/or 
research  findings  generated  in  the  course  of  this 
CRADA.     On  the  other  hand,   the  Parties  recognize 
that  an  objective  of  this  CPADA  is  to  provide 
business  advantages  to  Participant.      In  order  to 
reconcile  publication  and  business  concerns,   the 
Parties  agree  to  a  review  procedure  as  follows: 

1.  Each  Party   ("Submitter")   shall  submit  to  the 
other  Party   ('Recipient') ,  in  advance, 
proposed  written  and  oral  publications 
pertaining  to  work  under  the  CMDA. 
Proposed  oral  publications  shall  be 
submitted  to  Recipient  in  the  form  of  a 
written  presentation  synopsis  and  a  written 

.abstract. 

2.  Recipient  shall  provide  a  written  response 
to  the  Submitter  within  thirty  (30)   days, 
either  objecting  or  not  objecting  to  the 
proposed  publication.     Submitter  shall 
consider  all  objections  of  Recipient  and 
shall  not  unreasonably  refuse  to  incorporate 
the  suggestions  and  aeet  the  objections  of 
Recipient.      The  proposed  publication  shall 
be  deemed  hot  objectionable,  unless  the 
proposed  publication  contains  Proprietary 
Information,  Protected  CRADA  Information,   or 
material   that  would  create  potential 
statutory  bars  to  filing  the  United  States 
or  corresponding  foreign  patent 
applications,  in  which  case  express  written 
permission  shall  be  .required  for 
publication. 

GOTDANCE;  Alternative  language  .intended  only  to  provide 
greater  detail  on  procedures  to  be  followed,  which  may  be 
used  if  desired. 
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B.        The  Parties  agree  that  neither  will   use  the  name  of  the 
other  Party  or  its  eaployees  in  any  promotional 
activity,   such  as  advertisements,   with  reference  to  any 
product  or  service  resulting  from  this  CRADA,   without 
prior  written  approval  of  the  other  Party. 

GENERAL  gUIDftNCE; 

A  publication  review  provision  must  be  included.   A  clause  is 
included  in  the  DOE  Sample  CRADA.   The  pre-publication  review 
process  must  consider  the  protection  of  rights  to  filing  U.S.  and 
foreign  patent  applications,  since  any  disclosure  may  be  a  bar  to 
filing. 
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AUTTCLB  xiTi. CQPYBiqHTa 


LANGUAgE; 


The  Parties  may  assert  copyright  in  any  of  their 
Generated  Information.     Assertion  of  copyright 
generally  means  to  enforce  or  give  any  indication  of  ar 
intent  or  right  to  enforce  such  as  by  marking  or 
securing  Federal  registration. 


[Allocation  of  rights  to  Copyrights  in  Generated 
Information  will  be  negotiated  by  the  Parties.] 


QEZIQIL. 

B.  All  Participant  and  Contractor  copyrights  to 
original  information  for  which  authorship  takes 
place  during  the  performance'  of  work  under  this 
CRADA  shall  be  owned  and  licensed  as  set  forth  in 

Appendix (if  any)   subject  to  any  obligation  of 

protection  as  required  in  Articles  VII  and  VIII  and 
other  provisions  of  this  Article. 

.  >  ^^> -.\iia««.'aeK»-- .-■•-• 

GOTDANCB:  Alternative  language  which  may  be  used  if  desired. 


C.  For  Generated  Information,   the  Parties  acknowledge  that 
the  Government  has  for  itself  and  others  acting  on  its 
behalf,   a  rovaltv-free.   non-transferable,   non- 
exclusive, irrevocable  worldwide  coovriaht  license  to 
reproduce,  prepare  derivative  works,  distribute  copies 
to   the  public,   and  perform  publicly  and' display 
publicly,  bv  or  on  behalf  of  the  Government,  all 
copyrightable  works  produced  in   the  performance  of  this 
CRADA,   subject   to  the  restrictions  this  CRADA  places  on 
publication  of  Proprietary  Information  and  Protected 
CRADA  Information. 

(DOE  has  a  responsibility  to  disseminate  scientific  amd  technical 
information,   by  42  USC  20Sl(d),    42  USC  2161(b)    and  42  USC 
216«(b).) 

D.  For  all  copyrighted  con^uter  software  produced  in  the 
performance  of  this  CRADA,   the  Party  owning  the 
copyright  will  provide  the  source  code,  an  expanded 
abstract  as  described  in  Appendix  C,   the  executable 
object  code  and  the  minimum  support  documentation 
needed  by  a  coapetent  user  to  understand  and  use  the 
software  to  DOE's  Energy  Science  and  Technology 
Software  Center,  P.O.   Box  1020,   Oak  Ridge,   TN  37831. 
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The  expanded  abstract  will  be  treated  in  the  same 
manner  as  Generated  Information  in  paragraph  C  of  this 
Article. 

E.  The  Contractor  and  the  Participant  agree  that,   with 
respect  to  any  copyrighted  coToputer  software  produced 
in  the  performance  of  this  CRADA,   DOE  has  the  right,   at 
the  end  of  the  period  set  forth  in  paragraph  B  of 
Article  VIII  hereof  and  at   the  end  of  each   two-year 
interval   thereafter,    to  request   the  Contractor  and  the 
Participant  and  any  assignee  or  exclusive  licensee  of 
the  copyrighted  software  to  grant  a  non-exclusive, 
partially  exclusive,   or  exclusive  license  to  a 
responsible  applicant  upon  terms  that  are  reasonable 
under  the  circumstances ,  provided  such  grant  does  not 
cause  a   termination  of  any  licensee's  right   to  use  the 
copyrighted  computer  software.      If  the  Contractor  or 
the  Participant  or  any  assignee  or  exclusive  licensee 
refuses  such  request,   the  Contractor  and  the 
Participant  agree  that  DOE  has  the  right  to  grant  the 
license  if  DOE  determines  that   the  Contractor,   the 
Participant,   assignee,   or  licensee  has  not  made  a 
satisfactory  demonstration  that  it  is  actively  pursuing 
commercialization  of  the  copyrighted  computer  software. 

Before   requiring  licensing  under  this  paragraph  B,  DOE. 
shall  furnish  the  Contractor/Participant  written  notice 
of  its  intentions  to  require  the  Contractor/ Participant 
to  grant  the  stated  license,  and  the 
Contractor/Participant  shall  be  allowed  30  days   (or 
such  longer  period  as  may  be  authorized  by  the 
cognizant  DOE  Contracting  Officer  for  good  cause  shown 
in  writing  by  the  Contractor/Participant)   after  such 
notice  to  show  cause  why  the  license  should  not  be 
required  to  be  granted. 

The  Contractor/ Participant  shall  have  the  right  to 
appeal   the  decision  by  the  DOE  to  the  grant  of  the 
stated  license  to  the  Invention  Licensing  Appeal  Board 
as  set  forth  in  paragraphs    (b)-(g)    of  10  CFR  781.65, 
"Appeals". 

F,  The  Parties  agree  to  place  Copyright  and  other  notices, 
as  appropriate  for  the  protection  of  Copyright,   in 
human  readable  form  onto  all  physical  media,   and  in 
digitally  encoded  form  in  the  header  of  machine 
readable  information  recorded  on  such  media  such  that 
the  notice  will  appear  in  human  readable  form  when  the 
digital  data  are  off  loaded  or  the  data  are  accessed 
for  display  or  printout. 
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OPTION   1: 


For  canputer  programs  agreed  by  Participant  and  Contractor 
as  being  developed  principally  for  commercialization  by  the 

Participant  and  listed  in  Appendix  or  a  modification  to 

this  Appendix  pursuant  to  Article  XXIX,   the  Party  owning  the 
copyright  will  provide  an  expanded  abstract  as  described  in 
Appendix  C  to  DGE's  Energy  Science  and  Technology  Software 
Center    (ESTSC)  .      Source  code  developed  solely  by  Participant 
shall  be  owned  and  retained  by  Participant  and  shall  not  be 
subject  to  delivery  to  Contractor  or  Government.      Source 
code  developed  solely  by  Contractor,   or  jointly  developed  by 
Contractor  and  Participant,   shall  be  first  offered  to 
Participant  through  an  exclusive  or  non-exclusive  license, 
at  Participant's  choice,   under  fair,   reasonable,   and 

appropriate  terms  as  set  forth  in  Appendix  .      For  all 

computer  programs  covered  by  this  paragraph,    the  object  code 
and  the  minimum  support  documentation  needed  by  a  competent 
user  to  understand  and  use  the  software   ('Usage  Package") 
will  be  delivered  to  Contractor  to  use  for  non-commercial 
purposes  and  will  be  provided  to  ESTSC  for  licensing  only  to 
other  DOB.  contractors   (with  Participant  named  as  a   third 
party  beneficiary  under  such  license  for  enforcement  of  the 
restricted  use  provisions)   for  only  non-commercial  use 
solely  under  their  contracts  with  DOE  in  accordance  with 

this  Article  and  Appendix and  under  the  Disclaimer 

provisions  of  Article  V.     Participant  shall  maJce  available 
to  ESTSC,   at  its  request,  finy  maintenance  releases  of  the 
Usage  Package  created  by  Participant  for  a  period  of  two 
years  after  the  development  of  the  Usage  Package.      It  is 
understood  that  this  Includes  both  repairs  of  defects  as 
well  as  substantive  improvements  to  the  Usage  Package.    The 
Contractor  and  the  Partlcipiant  agree  that  the  (Sovernment  has 
for  itself  and  others  acting  on  its  behalf  a  royalty-free, 
non-'transferable,  non-exclusive,  irrevocable  worldwide 
license  to  reproduce,  and  perform  publicly  and  display 
publicly,  by  or  on  behalf  of  the  Government  for 
non-commercial  purposes,   the  Usage  Package,   Including  the 
above-recited  repairs  of  defects  and  substantive 
improvements,   subject   to  the  restrictions  this  CPM>A  places 
on  publication  of  Proprietary  Information  and  Protected 
CRADA  Information  and  subject  to  the  further  restriction 
that  neither  the  Government  por  its  contractors  may 
decoapile  or  reverse  assemble  the  object  code. 
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i:5 


GUIDANCE :   This  Option  may  be  used  when  the  CRADA,  from  the 
Participant's  perspective,  is  aimed  at  the  creation  of 
software  for  commercialization.   Since,  with  this 
Paragraph,  the  Government  has  agreed  not  to  receive  the 
source  code  for  specifically  identified  items  of  software 
for  its  use  and  that  of  its  Contractors,  there  must  be  a 
specific  determination  by  the  funding  program  office  that 
receipt  as  a  delivercJsle  \uider  the  CRADA  of  only  an 
executable  object  code  for  its  use  and  that  of  its 
contractors  would  not  have  a  negative  impact  on 
accomplishment  of  the  program  mission. 
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QPTIQW  2. 


G. 


Guidance: 


Notwithstanding  Paragraph  D.  of  this  Article,  for 
computer  programs  identified  by  the  Participant  and 
the  Contractor  where  receipt  of  the  source  code  is 
not  deemed  vital  to  securing  DOE  mission  benefits 
from  the  CRADA,  the  party  owning  the  Copyright  will 
provide  an  executable  object  code,  an  expanded 
abstract  as  described  in  Appendix  C,  and  a  user 
manual  sufficient  for  a  competent  user  to  use  and 
understand  the  software  to  DOE's  Energy  Science  and 
Technology  Software  Center,  P.O.  Box  1C20,  Oak 
Ridge,  Tennessee  37831.  The  expanded  abstract  will 
be  treated  in  the  same  manner  as  Generated 
Information   in  Paragraph  C.  of  this  Article. 


These  two  G.  options  should  be  used  when  the  purpose  o£  the 
CRADA  is  to  create  software  where  receipt  of  the  source  code 
is  not  deemed  vital  to  securing  DOE  mission  benefits  from  the 
CRADA.  There  must  be  another  mission  benefit  from  the  CRADA 
if  the  •curce  code  is  not  to  be  delivered.  Since,  with  this 
Paragraph,  the  Government  has  agreed  not  to  receive  the 
source  code  for  its  use  and  that  of  its  Contractors,  a 
specific  determination  is  required  by  the  funding  program 
office  that  providing  as  a  deliverable  under  the  CRADA  only 
an  executable  object  code  for  this  use  and  that  of  its 
contractors  %#ould  not  have  a  negative  impact  on 
accomplishment  of  the  program  mission. 


GENERAL  CniDANCE; 

DOE,  by  approving  a  CRADA,  authorizes  the  Participant  and  the 
Contractor  to  assert  copyright  in  Generated  Information.   The 
Parties  must  grant  to  the  U.S.  an  irrevocable,  paid-up  copyright 
license  to  any  and  all  works  that  come  out  of  the  project  and  may 
be  copyrightable.   The  Parties  may  also  make  this  or  any  other 
negotiated  license  reciprocal  among  themselves.   As  an 
alternative,  the  Parties  can  agree  as  part  of  the  CRADA  to 
negotiate  the  software  license  rights  each  Party  is  to  receive 
upon  the  production  and  copyright  of  software  under  the  CRADA. 
The  Contractor  must  assure  that  all  copyrighted  works  are 
available  to  other  DOE  Contractors  for  Governmental  purposes. 

Copies  of  all  generated  computer  Software  on  which  copyright 
protection  will  be  asserted  must  be  delivered  to  the  Energy 
Science  and  Technology  Software  Center  (ESTSC)  by  either  (1) 
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delivering  same  directly  to  ESTSC  or  (2)  delivering  same  to  the 
Contractor,  who  will  in  turn  deliver  it  to  ESTSC.   The  delivery 
to  the  DOE  Energy  Science  and  Technology  Software  Center  (ESTSC) 
of  materials  with  respect  to  copyrighted  computer  software  may  be 
done  by  having  the  Participant  deliver  the  materials  to  the 
Contractor  who  will  in  turn  deliver  them  to  the  ESTSC.   The 
Contractor  may  delay  the  appliceibility  of  the  DOE  march- in  rights 
of  paragraph  E  for  up  to  five  years  from  the  date  that  the 
software  is  produced.   The  Participant  should  be  given  a  right  of 
appeal  to  DOE's  march-in  right. 

Jointly  developed  cojpyrighted  material  should  be  addressed.   One 
way  is  to  specify  that  amy  copyrights  in  Generated  Information 
jointly  attributable  to  Contractor  and  Participauit  employees 
should  be  jointly  o%med  by  the  Contractor  and  the  Participant. 

The  Parties  should  also  be  careful  to  appropriately  mark,  as 
Protected  CRADA  Information,  in  human  readable  form  onto  all 
physical  media  and  in  digitally  encoded  form  in  all  machine- 
readable  information. 

A  suggested  format  for  the  expamded  Abstract  called  for  in 
Article  XIII  is  attached  as  ;^pendix  C. 

If  no  copyrights  are  contemplated  to  be  created  xmder  a  CRADA, 
then  this  Article  may  be  [reserved] . 
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ARTICLB       XIV.    BgPQPTIMO    ailBJEOT    TWVnmQMS 


The  Parties  agree  to  disclose  to  each  other  each  and 
every  Subject  Invention,   which  may  be  patentable  or 
otherwise  protectable  under  the  Patent  Act.        The 
Parties  acknowledge  that   the  Contractor  and  Participant 
will  disclose  their  respective  Subject  Inventions  to 
the  DOE  within  two   (2)  months  after  the  inventor  first 
discloses  the  Subjec ^Invention  in  writing  to  the 
person  (s)   responsible  for  patent  matters  of  the 
disclosing  Party. 


OPTION 

A.        The  Parties  agree  to  disclose  to  each  other 
through  the  Project  Managers  each  and  every 
Subject  Invention  which  may  be  patentable  or 
otherwise  protectable  under  the  Patent  Act  within 
two   (2)  months,   or  such  longer  period  as  is 
reasonably  required,  after  the  inventor  first 
discloses  the  Subject  Invention  in  writing  to  the 
person (s)   responsible  for  patent  matters  of  pie 
disclosing  Party,     The  Contractor  and  Participant 
will  disclose  such  Subject  Inventions  to  the  DOE, 
the  Contractor  doing  so  in  accordance  with  its 
prime  contract. 

qcrr DANCE  t  Alternative  language  which  nay  be  used  i£ 
desired.   If  it  is,  then  the  alternate  Article  on  Project 
Management  should  be  used,  as  well,  in  order  to  provide  a 
definition  and  list  of  duties  for  Project  Managers. 


B.        These  disclosures  should  be  in  sufficiently  complete 
technical  detail   to  convey  a  clear  understanding,   to 
the  extent  known  at  the  time  of  the  disclosure,   of  the 
nature,  purpose  and  operation  of  the  Subject  Invention 
The  disclosure  shall  also  identify  any  known  actual  or 
potential  statutory  bars,  i.e.,  printed  publications 
describing  the  Subject  Invention  or  the  public  use  or 
on  sale  of  the  Subject  Invention  in  this  country.     The 
Parties  further  agree  to  disclose  to  each  other  any 
subsequent  known  actual  or  potential  statutory  bar  that 
occurs  for  a  Subject  Invention  disclosed  but  for  which 
a  patent  application  has  not  been  filed.     All  Subject 
Invention  disclosures  shall  be  marked  as  confidential 
under  35  USC  205. 
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QPTIQM  1 

B.        Th6se  disclosures  should  2>e  in  sufficiently 
coaplete  technical  detail   to  convey  a  clear 
understanding   to  the  extent  known  at  the  tiae  of 
the  disclosure  of  the  nature,  purpose,   and 
operation  of  the  Subject  Invention  and  shall  also 
identify  any  events  that  could  give  rise  to  a 
statutory  bar   (i.e.,  printed  publications 
describing  the  Subjject  Invention  or  the  public 
use  or  'on  sale'  of  the  Subject  Invention  in  this 
country).     The  Parties  further  agree  to  disclose 
to  each  other  any  stJbsequently  known  statutory 
bar  that  occurs  for  a  Subject  Invention  disclosed 
bat  for  which  a  patent  application  has  not  been 
filed.     All  Subject  Invention  disclosures  shall 
be  marked  as  confidential  under  35  USC  205. 

iSHDUSSR:   Alternative  language  which  may  be  used  if 
desired. 
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OPTIQM  2 


B. 


These  disclosures  should  be  in  sufficiently 
coapieCe  technical  detail  to  convey  a  clear 
understanding  to  the  extent  known  at  the  time  of 
the  disclosure  of  the  nature,  purpose  and 
operation  of  the  Subject  Invention.    The 
disclosure  shall  also  identify  any  statutory 
bars,  i.e.,  printed  publications  describing  the 
Subject  Invention  or  the  public  use  or  "on  sale" 
of  the  Subject  Invention  in  this  country.      The 
Parties  further  agree  to  disclose  to  each  other 
any  subsequent  statutory  bar  that  occurs  for  a 
Subject  Invention  disclosed  but  for  which  a 
patent  application  has  not  been  filed.     All 
Subject  Invention  disclosures  shall  be  marked  as 
confidential  under  35  USC  205. 


gniDANCBt  Alternative  language  which  may  be  used  if 
desired. 


QBMERAL  gPIPAHCB;. 

There  must  be  an  article  which  states  that  the  Parties  agree  to 
pronptly  disclose  to  each  other  and  to  the  DOE  all  Subject 
Inventions  made  under  the  CRADA.  Disclosures  should  be  written 
so  as  to  serve  as  a  basis  for  patent  applications.  Since  any 
public  disclosture  can  be  a  bar  to  U.S.  and  some  foreign  filings, 
the  Parties  may  wish  to  state  that  the  disclosure  should  identify 
any  publication  describing  the  invention,  public  use  or  sale  of 
the  invention. 
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ARTICLB  XVt TITLK  TO   SlIBJgeT   IMVgNTIOMS 


TAWCTfABK- 

Whexeas  the  Participant  and  the  Contractor  have  been  granted  the 
right  to  elect  to  retain   titie  to  Subject  Inventions, 


A. 


[Allocation  of  rights  will  be  negotiated  by  the 
Parties.] 


Some  alternative  options  which  may  be  used  for  subparagraph  XV. A 
are: 

Qptina  1 

A.       Each  Party  shaXl  have  the  first  option  to  elect  to 
retain   titJe  to  any  Subject  Invention  made  by  its 
employees  and  said  election  shall  be  made:    (1)  for  the 
Participant  within  12  months  of  disclosure  of  the 
Subject  Invention  to  DOB  or   (2)  for  the  Contractor 
within  the  tiae  period  specified  in  its  prime  contract 
for  electing  to  retain  title  to  Subject  Inventions.     If 
a  Party  elects  not  to  retain  title   to  any  Subject 
Invention  pf  its  eaployees,  then  .the  other  Party  shall 
have  the  sercond  option  to  elect  tn  retain   titie  to  such 
Subject  Invention  in  accordance  with  Appendix  tif 

used]  of  this  CRADA.     The  DOE  shall  retain  title  to  any 
Subject  Invention  which  is  not  retained  by  any  Party. 

Ouidance:  Extensions  under  this  option  may  be  granted  for  good 
and  sufficient  cause.  Non-profit  Contractors  may  change  "shall 
retain"  to  "may  retain"  in  the  third  from  last  line  of  this 
Paragraph. 


Option  a 


The  Parties  intend  that  title  to  any  Subject  Inventions 

of  either  Party  shall  be  owned  by ,  and  the 

Parties  agree  to  make  the  necessary  elections  and 
assignments  to  effect  this  intent   (subject  to  any  DOE 
approvals,  if  necessary) . 


OptiCB  3 


A. 


For  Subject  Inventions  conceived  or  first  actually 
reduced  to  practice  under  this  CRADA  which  are  joint 
Subject  Inventions  made  by  the  Contractor  and  the 
Participant,   title  to  such  Subject  Inventions  shall  be 
jointly  owned  by  the  Contractor  and  the  Participant. 

(Ihis  may  be  used  in  conjunction  with  a  statement  that  each 
Party  has  title  to  Subject  Inventions  produced  exclusively 
by  that  Party.) 


SO 
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flBtioa  i 

ffhere  It  is  appropriate  to  have  a  cross -licensing  provision. 
Paragraph  XV. A  can  be  amended  to  include  the  following 
statement : 

A.       Each  Party  grants  each  other  Party  a  non-exclusive, 

transferable,  irrevocable,  paid-up  license  to  practice 
or  to  have  practiced  for  or  on  behalf  of  that  Party 
every  invention  arising  out  of  this  Agre&aent 
throughout  the  world,   vith  a  right  to  grant  sublicenses 
of  no  greater  scope  to  others, 

B         The  Parties  acknowledge  that  the  DOB  mav  obtain  titl^^ 

for  which   a  patent  aoolication  or  applications  are  not 
filed  pursuant   to  Article  XVX  and  for  which  anv  isausd 

MHwis  ^JTg  n?^  mnnii^in^^  fry  mv  Pujy  u  ^^i^  gfVtfAi. 

(by  35  use  202(c)  (2)  for  DOE's  non-profit  M&O 
Contractors  entering  into  CRADAs  and  a  matter  of  DOE 
policy  for  other  M&O  Contractors  and  CRADA 
Participants . } 

C.   p^e  P^^ties  ^pknowl^edae  that  the  Government  retains  a 
non-exclvaive,  non-transferable.   irrevocable,  oaid-up 

behalf  of  the  United  States  every  Subject  Invention 
under  this  CRADA  throughout   the  world. 

(by  15  use  3710a  (b}(2)&(3),  as  %rell  as  35  VSC 
202(c) (4)) 

SEWRRAT<  gPIPMfCB-- 

There  must  be  an  article  which  sets  forth  the  allocati(»  of 
rights  to  Subject  Inventions  between  the  Parties.  The  same 
article  must  say  that  DOE  retains  rights  for  Subject  Inventions 
for  which  a  Party  to  the  CRADA  does  not  file  for  or  maintain 
patents.  The  same  article  must  also  say  that  the.  Government 
retains  a  non -exclusive,  non-transferablef!  irrevocaddle,  paid-up 
license  to  practice  or  to  have  practiced  for  or  on  behalf  of  the 
united  States  every  Subject  Invention  under  this  CRADA  throughout 
the  world.  It  should  be  noted  that  exceptional  circxunstances 
under  35  USC  202(a)  may  provide  a  different  disposition  of  rights 
than  is  set  forth  in  this  article. 
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AHTICI.K  rvit     ini.iiia  pxttot  applications 

TAWCTIAGE; 

A.        The  Parties  agree  that  the  Party  initially  indicated  as 
having  an  ownership  interest  in  any  Subject  Inventions 
(Inventing  Party)   shall  have  the  first  opportunity  to 
file  U.S.   and  foieign  patent  applications.    If  the 
Participant  does  not  file  svch  applications  within  one 
year  after  election,   or  if  the  Contractor  does  not  file 
such  applications  within  the  filing  time  specified  in 
its  prime  contract,   then  the  other  Party  to  this  CRADA 
exercising  an  option  pursuant  to  Article  XV  may  file 
patent  applications  on  such  Subject  Inventions.       If  a 
patent  ai^lication  is  filed  by  the  other  party  (Filing 
Party),   the  Inventing  Party  shall  reasonably  cooperate 
and  assist  the  Filing  Party,  at  the  Filing  Party's 
expense.  In  executing  a  written  assignment  of  the 
Subject  Invention  to  the  Piling  Party  and  in  otherwise 
perfecting  the  patent  application,  and  the  Filing  Party 
shall  have  the  right  to  control   the  prosecution  of  the 
patent  application.     The  Parties  shall  agree  between 
themselves  as  to  wfio  will  file  patent  aj^lications  on 
any  joint  Subject  Invention. 

qxrmMtCRt     The  Parties  may  also  wish  to  set  forth  who  files  fox 
patents  on  which  inventions,   including  the  treatment  of  joint 
inventions.      Xf '-'extensions  of  time  are  necessary,    on  a  case-by- 
case  basis,   such  coctensions  can  be  obtained  consistent  with 
Article  XXZX.     Other  terms  for  filing  foreign  applications  can  be 
negotiated  when  i^ppropriate ; 
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QPTIOM 


desired. 


The  Parties  agree  that   the  Party  initially 
indicated  as  having  an  ownership  interest  in  any 
Subject  Inventions  shall  have  the  first 
opportunity  to  file  U.S.   and  foreign  patent 
applications;  but  if  such  Party  does  not  file 
such  applications  within  one  year  after 
disclosure,   then  the  other  Party  to  this  CRADA 
may  file  patent  applications  on  such  Subject 
Inventions.      If  a  patent  application  is  filed  by 
the  other  Party   ("Filing  Party") r   the  Inventing 
Party  shall  reasonably  cooperate  and  assist  the 
Filing  Party,  at  the  Filing  Party's  expense,  in 
executing  a  written  assignment  of  the  Subject 
Invention  to  the  Filing  Party  and  in  otherwise 
perfecting  the  patent  application,   and  the  Filing 
Party  shall  have  the  right  to  control  the 
prosecution  of  the  patent  amplication.      The 
Parties  shall  agree  among  themselves  ais  to  who 
will  file  patent  ai^lications  on  any  joint 
Subject  Invention. 

Alternative  language  which  may  be  used  if 


B.  The  Parties  agree  that  DOE  has  the  right  to  file  patent 
applications  in  any  country  if  neither  Party  desires  to 
file  a  patent  application  for  any  Subject  Invention. 
Notification  of  such  negative  intent  shall  be  made  in 
writing  to  the  DOE  Contracting  Officer  within  three   (3) 
months  of  the  decision,  of  the  non-inventing  party  to 
not  file  a  patent  application  for  the  Subject  Invention 
pursuant  to  Article  XV  or  not  later  than  60  days  prior 
to  the  time  when  any  statutory  bar  might  foreclose 
filing  of  a   U.S.  patent  application. 

Three  additional  paragraphs  have  been  approved  for  use  in  this 
Article  if  desired: 

C.  A  Party  electing  title  or  filing  a  patent  application 
in  the  United  States  or  in  any  foreign  country  shall 
advise  the  other  Party  and  the  DOE  if  it  no  longer 
desires  to  continue  prosecution,  pay  maintenance  fees, 
or  retain  title  in  the  United  States  or  any  foreign 
country.     The  other  Party  and  then  the  DOE  will  be 
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afforded  the  opportunity  to  take  title  and  retain  the 
patent  rights  in  the  United  States  or  in  any  such 
fbreign  country. 

Each  Party  agrees  to  provide  the  Project  Manager  of  the 
other  Party  with  a  copy  of  each  patent  application  it 
files  on  any  Subject  Invention. 


gPIDflMCE 


This  Paragraph  D.  can  be  used  in  any  event,  but  if  it  is  used,  it 
will  be  necessary  to  include  the  additional  Article  providing  a 
definition  and  list  of  duties  of  the  Project  Manager. 

E.       Every months  from  the  date  of  the  CRADA,   each 

Party  shall  deliver  to  the  other  Party  interim  reports 
listing  the  Subject  Inventions,  if  any,  it  has  produced 

during  the  preceding -month  period.      If  a  Party  has 

produced  no  Subject  Invention  for  any -month 

period,   the  Party's  interim  report  for  that  period  will 
eiqplicitly  state  so. 

QEMERAL  GUTDANCE 

There  must  be  an  article  by  which  the  Parties  agree  that  if 
neither  Party  desires  to  file  a  patent  application  for  any 
invention,  notice  of  such  negative  intent  shall  be  made  to  the 
DOE  within  nine-months  after  the  initial  disclosure  of  such 
invention  or  not  later  than  60  days  prior  to  the  time  when  any 
statutory  bar  might  foreclose  filing  of  a  U.S.  patent 
application. 
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ARTICLB  TVIIt TBAPBWkMS 

If  no  Trademarks  are  contemplated  to  be  created  under  this  CRADA, 
then  this  Axticle  may  be  [reserved] .   If  Trademarks  are 
contemplated  to  be  created  under  this  CRAOA,  the  following 
language  may  be  used  for  this  Article: 

LftNGPAfiE: 

The  PaTties  may  seek  to  obtain  Trademark/Service  Mark 
pzotection  on  products  or  services  generated  under  this 
agreement  in  the  United  States  or  foreign  countries.      [The 
ownership  and  other  rights  relating  to  this  Trademark  shall 
be  as  mutually  agreed  to  in  writing  by  the  Parties.]     The 
Parties  hereby  acknowledge  that  the  Government  shall  have 
the  right  to  indicate  on  any  similar  goods  or  services 
produced  by  or  for  the  Government  that  such  goods  or 
services  were  derived  from  and  are  a  DOE  version  of  the 
goods  or  services  protected  by  such  Trademark/Service  Mark 
with  the  Trademark  and  cie  owner  thereof  being  specifically 
identified.      In  addition,   the  Government  shall  have  the 
right  to  use  such  Trademark/Service  Mark  in  print  or 
communications  media. 


OPTIQH 

The  following  sentence  may  be  added  to  the  end  of  the  above 
language,  if  desired: 

Where  the  Government  indicates  on  goods  that  such 
goods  were  derived  from  goods  protected  by  a 
Trademark/Service  Mark,   the  Government  will  also 
indicate  that  the  Trademark  owner  has  had  no  right  to 
perform  a  quality  review/inspection  of  the  DOE  version 
of  the  goods. 

ntrrPANCE;  one  CRADA  Participauit  objected  to  the 
Government's  retention  of  any  right  to  use  any  Trademark 
owned  by  the  Participant  beca\^se  the  Participant  had  no 
right  to  perform  a  quality  review  or  inspection  of  the  DOE 
version  of  the  Trademarked  goods.   The  eibove  addition  to 
the  Ismguage  is  offered  as  a  possible  response  to  such  an 
objection. 


GEWERAI.  cnTDAWCBr 

By  approving  a  CRAOA,  DOE  authorizes  the  Contractor  and  the 
Parcicipant  to  assert  Trademark  protection  for  products  or 
services  arising  out  of  the  performance  of  that  CRADA.   The 
Pcurties  shall  acknowledge  the  Government's  right  to  indicate  the 
relationship  between  the  goods  and  services  it  produces  and   those 
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protected  by  Trademark/Servicemark  in  appropriate  circumstances . 
The  Parties  may  negotiate  between  themselves  amy  licensing  rights 
they  desire,  consistent  with  the  Government's  license. 

Trademarks  for  jointly  developed  products  or  services  should  be 
addressed  in  the  CRADA.  One  way  is  to  specify  that  any 
Trademarks  in  generated  products  or  services  jointly  attributad)le 
to  Contractor  and  Participant  enqployees  shall  be  jointly  owned  by 
the  Contractor  and  the  Participant. 
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ARTICLg   XYIIIi MASK  WOMM 

I£  no  Mask  Works  are  contemplated  to  be  created  under  this  CRADA, 
then  this  Article  may  be  [reserved] .   If  Mask  Works  are 
contemplated  to  be  created  under  this  CRADA,  the  following 
language  may  be  used  for  this  Article: 

lANCTmaE; 

The  Parties  may  seek  to  obtain  legal  protection  for  Mask 
Works  fixed  in  semiconductor  products  generated  under  this 
agreement  as  provided  by  Chapter  9  of  Title  17  of  the  United 
States  Code.      [The  rights  to  any  Mask  Work  covered  by  this 
provision  shall  be  as  mutually  agreed  to  in  writing  by  the 
Parties.]     The  Parties  hereby  acknowledge  that  the 
Government  or  others  acting  on  its  behalf  shall  retain  a 
non-exclusive,  paid-up,  worldwide,  irrevocable,  non- 
transferable license  to  reproduce,  import,   or  distribute  the 
covered  semiconductor  product  by  or  on  behalf  of  the 
Government,   and  to  reproduce  and  use  the  Mask  Work  by  or  on 
behalf  of  the  Government. 


GEWERAI.   GtrrPANCE; 

By  approving  a  CRADA,  DOE  authorizes  the  Contractor  and  the 
Participant  to  assert  mask  work  protection  for  semiconductor  chip 
products  firstr  produced  during  the  performance  of  that  CRADA 
The  Parties  shall  grant  to  the  Government  and  others  acting  on 
its  behalf  an  irrevocable,  paid-up  license  to  use  amy  of  th6se 
covered  products.  The  Parties  may  negotiate  between  themselves 
any  licensing  rights  they  desire,  consistent  with  the 
Government's  license. 

Jointly  developed  semiconductor  chip  materials  may  be  registered 
for  protection  and  this  should  be  addressed  in  the  CRADA.  One 
*ray  is  to  specify  that  any  mask  works  fixed  in  semiconductor  chip 
products  generated  vmder  the  CRADA  and  jointly  attributable  to 
Contractor  and  Participant  employees  shall  be  jointly  owned  by 
the  Contractor  and  the  Participant. 
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ABTICLg   XIX  i    COST   OF    IMTgI.LBCTnAIi   PBOPRRTY    PBOTKCTIOM 


TAWnHTAGE: 


Each  Party  shall  be  responsible  for  payment  of  all  costs 
relating  to  Copyright,    Trademark  and  Mask  Work  filing,   U.S. 
and  foreign  patent  application  filing  and  prosecution,   and 
all   costs  relating  to  maintenance  fees  for  U.5-    snd  foreign 
patents  hereunder  which  are  solely  owned  by  that  Party. 
Government/DOE  laboratory  funds  contributed  as  DOE' s  cost 
share  to  a  CRADA  cannot  be  given  to  Participant  for  payment 
of  Participant's  costs  of  filing  and  maintaining  patents  or 
filing  for  Copyrights,   Trademarks  and  Mask  Works. 


OPTION 

Each  Party  shall  be  responsible  for  payment  of  all 
costs  relating  to  copyright  filing,   U.S.   and  foreign 
patent  application  filing  and  prosecution,  and  all 
costs  relating  to  maintenance  fees  for  U.S.   and 
foreign  patents  hereunder  which  are  owned  by  that 
Party. 

GDiDAMCEi  For  UBS  when  Trademark  and  Mask  Horkiartlcles  are 
omitted. 


fSEWERAIi   GniDANCE; 

There  must  be  an  article  which  sets  out  the  Parties'  agreement  on 
the  costs  of  filing  for  and  maintaining  patents  as  well  as  the 
costs  of  filing  for  copyrights.  Trademarks  and  mask  works, where 
applicable.   This  article  should  include  consideration  of  any 
jointly-o%med  intellectual  property. 
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AKTICLK  XX i   RgPORTS  OF  IMTBLLKCrffftTt  PBQPgRTY  USB 
LANGOAGE: 

Participant  agrees  to  submit,   for  a  period  of years  and 

upon  request  of  DOE,   a  non-proprietary  report  no  more 
frequently  than  annually  on  efforts   to  utilize  any 
Intellectual  Property  arising  under  the  CRADA. 

ngWRRAT.    mTDANr^t 

There  must  be  an  article  by  which  the  Parties  set  out  their 
agreement  with  regard  to  reporting  efforts  to  obtain  utilization 
of  Intellectual  Property  arising  under  the  CRADA.   This  is  needed 
so  that  DOE  can  document  the  linkage  of  the  CRADA  to  DOE  mission 
benefits  as  well  as  to  customer  satisfaction  auid  other 
performance  measurement  aspects  of  the  CRADA  program.   As  is 
indicated  by  the  term  limit,  it  is  clearly  intended  that  this 
Participant  obligation  will  survive  conqpletion  or  termination  of 
the  CRADA. 
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AltTICLB    nit DQg   MARCH- TM   BIOHTS 

LAMgUAGE; 

T/ie  Parties  acknowledge  that   the  DOE  has  certain  march-in 
rights  to  anv  Subject  Inventions  in  accordance  with   48  Cfr 

(by  35  use  203  for  M40  Contractors ;i  by  DOE  policy  for  CRADA 
Participants : 

(1)  Provides  for  consistent  treatment  of  CRAOA 
Participants ; 

(2)  Helps  promote  commercialization  of  technology 
from  CRADAs;  and 

(3)  Protects  the  interest  of  ta3q>ayer8.) 

GEHERAL  gglDANCE: 

There  must  be  an  article  which  says  that  the  Parties  recognize 
that  the  DOB  has  certain  march-in  rights  to  any  inventions 
arising  from  the  performance  of  this  CRADA  in  accordance  with  48 
CFR  27.304-1 (g) . 
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ARTICIiB  gll;     U.S.   COMPBTITIYBMgSS 

LANGDAGEi 

The  Parties  agree  that  a  purpose  of  this  CRADA  is   to  provide 
substantial  benefit   to  the  U.S.    economy. 

In  exchange  for  the  benefits  received  under  this  CRADA,   the 
Participant  therefore  agrees  to  the  following: 

A.  Products  embodying  Intellectual  Property  developed 
under  this  CRADA  shall  be  substantially  manufactured  in 
the   United  States; 

B.  Processes,   services,   and  iinproveinents  thereof  which  are 
covered  by  Intellectual  Property  developed  under  this 
CRADA  shall  be  incorporated  into  the  Participant's 
manufacturing  facilities  in  the  United  States  either 
prior  to  or  simultaneously  with  in^lementation  outside 
the  United  States.     Such  processes,  services,  and 
improvements,  when  implemented  outside  the  U.S.,  shall 
not  result  in  ireduction  of  the  use  of  the  same 
processes,  services,  or  improvements  in  the  United 
States;  and 


OPTION; 


A    plan    for   providing    net    benefit    to    the    U.S.     economy   is 
attached  in  ^pendix . 

gPlPAKCE: 


In  the  event  that  the  Participant  is  imaible'  or  iinwilllng,  in 
advance,  to  meet  the  requirements  of  Article  XXII. A.  and 
XXII. B.  above,  this  language  will  be  siibstituted  for  those  two 
Paraaraohs. 


C.    The  Contractor  agrees  to  a   U.S.    Industrial   Con^etitiveness 

clause  in  accordance  with  its  prime  contract  with  respect  to 
any  licensing  and  assignments  of  its  intellectual  property 
arising  from  this  CRADA,   except  that  any  licensing  or 
assignment  of  its  intellectual  property  rights  to  the 
Participant  shall  be  in  accordance  with  the  terms  of 
Paragraphs  A.   and  B.   of  this  Article. 
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GENERAJj  GPIDANCE: 

There  must  i>e  an  Article  which  sets  forth  the  Parties'  agreement 
with  respect  to  benefits  to  accrue  to  the  U.S.  economy  as  a 
result  of  the  CRADA.   The  preferred  benefit  is  that  any  products 
for  use  or  sale  in  the  U.S.  under  any  intellectual  property  that 
may  issue  resulting  from  an  invention  which  arises  from  the 
performance  of  the  CPAOA  shall  be  manufactured  substantially  in 
the  U.S.   Contractors  shall  ensure  that  adequate  benefits  are 
being  secured  for  the  U.S.  taxpayer  for  the  commercialization 
tforld-wide  of  intellectual  property  arising  under  the  CRADA. 
Commitment  to  alternative  benefits  as  part  of  or  in  conjunction 
with  this  Article  or  another  Article  of  the  CRABA  (i.e.  Article 
II)  are  acceptable  in  certain  situations,  and  are  provided  for  in 
this  guidance. 

The  Government,  in  funding  CRASAs,  is  seeking  to  transfer 
technology  to  companies  with  significant  manufacturing  and 
research  facilities  in  the  United  States  in  a  way  which  will 
provide  short  and  long  term  benefits  to  the  U.S.  economy  and  the 
industrial  competitiveness  of. such  companies. 

The  Department's  policy  on  U.S.  competitiveness  is  based  on  the 
fact  that  billions  of  taucpayer  dollars  have  paid  for  the  research 
at  DOE  laiboratories .  Before  technology  is  transferred  from  DOE 
laboratories,  we  as  negotiator /agents  are  required  to  ensure  that 
the  taxpayers  (who  also  pay  our  salaries)  will  receive  some 
return  on  their  investment.  The  preferred  benefit  to  the  U.S. 
economy  is  the  creation  and  maintenance  of  manufacturing 
capabilities  and  jobs  within  the  U.9.'  However,  If  a  potential 
partner  cannot  -identify  increased  U.S..  jobs  as  a  result  of  Che 
technology  being  transferred,  some  other  substantial  economic 
benefit  to  the  U.S.  economy  must  be  identified.  DOE  policy  on 
U.S.  competitiveness  is  stated  in  the  memoramdum  of  February  10, 
1993  issued  by  the  Director  of  Technology  Utilization.   It  is: 

o    It  is  DOE  policy  for  the  laboratories,  in  their 

selection  of  CRADA  partners,  to  give  preference  to 
business  units  located  in  the  United  States  which  agree 
to  substantially  manufacture  resulting  technology  in 
the  U.S. 

o    DOE  will  approve,  as  exceptions,  agreements  with  some 
partners  on  the. basis  of  contractual  commitments  to 
appropriate  alternative  benefits  to  the  U.S.  economy 
Exceptions  must  be  based  on  specific  information  and 
not  generic  assertions; 

o    In  situations  where  there  are  multiple  partnering 

opportunities  in  a  common  technical  or  technology  area, 
and  limitations  on  resources  for  partnering,  preference 
should  be  given  to  partnerships  that  accept  the 
requirement  for  substantial  U.S.  manufacturing; 

o    The  U.S.  competitiveness  aspects  of  prospective  CRADA 
partners  amd  CRADAs  will  be  resolved  as  up-front 
matters,  before  completion  of  any  Joint  Woirlc 
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Statements.  Where  Joint  Work  Statements  are  forwarded 
to  Program  Offices,  they  will  be  preceded  by  either 
written  assurances  that  the  Participant  intends  to 
accept  the  sample  CRADA  U.S.  competitiveness  language 
i^X\   tQtiQ  or  else  a  sighed  agreement  in  which  the 
Participant  agrees  to  provide  specific  economic  benefit 
to  the  U.S.  economy  under  one  or  more  criteria  of  the 
U.S.  comE>etitiveness  work  sheet.   This  signed  agreement 
must  set  forth  specific  detailed  measures.   Departure 
from  U.S.  competitiveness  commitments  made  by  CRADA 
partners  can  be  a  basis  for  stopping  work  under  the 
CRADA  and  will  be  considered  as  background  information 
In  any  future  CRADA  negotiation  with  the  same  CRADA 
partner.   It  should  also  be  emphasized  to  prospective 
CRADA  partners  that,  once  they  give  these  U.S. 
competitiveness  related  assurances  to  DOE,  their 
departure  from  them  in  subsequent  stages  of  the  CRADA 
negotiation  will  result  in  prolonged  negotiations  and 
could  be  taken  as  evidence  of  negotiating  in  bad  faith; 
and 

o    In  instances  where  the  Operations  Office  or  Field 

Office  is  unable  or  vmwilling  to  make  a  determination 
as  to  whether  U.S.  competitiveness  requirements  have 
been  satisfied,  they  should  refer  the  matter  to  the 
appropriate  Program  Office  for  a  determination.  The 
Program  Office  may  then  consult  with  the  Office  of 
Technology  Utilization  and  may. also  choose  to  seek' the 
advice  of  the  Technology  Transfer  Coosnittee. 

o    DOE,  in   its  policy  on  U.S.  competitiveness, 

distinguishes  among  products,  which  are  manufactured, 
and  processes  and  services,  which  are  practiced  or 
implemented.   In  the  context  of  a  imilti -national  firm, 
it  may  be  advantageous  to  the  U.S. -economy  and  to  the 
competitive  position  of  the  firm  for  a  process  or 
service  to  be  implemented  worldwide  as  quickly  as 
possible. 

The  work  sheet  attached  as  "^pendix  B"  contains  criteria  for 
Operations  Office  or  Field  Office  and  Program  Office  use  in 
deciding  whether  U.S.  competitiveness  requirements  have  been 
satisfied,  should  it  be  necessary  to  use  the  above  option. 
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MTICLB  mill ASBIfltBgMT  OF  PKRSOMMBI. 


lAWGtlAGE- 


It  is  contemplated  that  each  Pazty  may  assign  personnel 
to  the  other  Party's  facility  as  part  of  this  CMDA  to 
participate  in  or  observe  the  research   to  be  performed 
vnder  this  CRADA.     Such  personnel  assigned  by  the 
assigning  Party  shall  not  during  the  period  of  such 
assignments  be  considered  en^loyees  of  the  receiving 
Party  for  any  purposes. 


A.       It  is  contmvflated  that  each  Party  may  assign 
personnel   to  the  other  Party's  facility  as  part 
of  this  CRADA.     Such  personnel  assigned  by  the 
assigning  Pazty  to  participate  in  or  observe  the 
research  to  be  performed  under  this  CRADA  shall 
not  during  the  period  of  such  assignments  be 
considered  employees  of  the  receiving  Party  for 
any  purposes,  including  but  not_limi,^e^_^tq,any 
requirements  to  provide  workers'  coapensaiion, 
liability  insurance  coverage,  payment  of  salary 
or  other  benefits,  or  withholding  of  taxes. 

oniDAWCEi  Alternative  language  which  may  be  used  for 
Paragraph  A,  if  desired,  and  providing  more  complete 
recitation  of  exclusions. 


The  receiving  Party  shall  have  the  right  to  exercise 
routine  administrative  and  technical  supervisory 
control  of  the  occupational  activities  of  such 
personnel  during  the  assignment  period  and  shall  have 
the  right  to  approve  the  assignment  of  such  personnel 
and/or  to  later  request  their  removal  by  the  assigning 
Party. 


C4 
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QpTIQM 

B.       The  assigning  P&zty's  eaployees  and  agents  shall 
observe  the  working  hours,  security  and  safety 
rules,   and  holiday  schedule  of  the  receiving 
Party  vhile  working  on  the  receiving  Party's 
premises.     Receiving  Party  shall  have  the 
reasonable  right  to  approve  the  assignment  of 
personnel  or  request  their  removal  by  the 
assigning  Party. 

GDIDANCE:     Alternative  language  which  may  be  used  if 
desired. 


The  assigning  Party  shall  bear  any  and  all  costs  and 
etqpenses  with  regard  to  its  personnel  assigned  to  the 
receiving  Party's  facilities  under  this  CPADA.     The 
receiving  Party  shall  bear  facility  costs  of  such 
assignments. 


gpTW^ 


c. 


The  assigning  Party  ehell  bear  any  and  all  costs 
and  ejqpenses  with  regard  to  its  personnel 
assigned  to  the  receiving  Party's  facilities 
under  this  CRADA.     The  receiving  Party  shall  bear 
the  costs  of  providing  an  af^nopriate  work  space^ 
access   to  a  telephone,  use  of  laboratory, 
manufacturing  or  other  work  areas  as  appropriate^ 
and  any  other  utilities  and  facilities  related  to 
such  assignments, 

i3niDM£&i   Alternative  lan3uage  for  Paragraph  C  which  may  be 
used,  if  desired/  and  provides  more  complete  and  eiqplicit 
recitation  of  facilities,  et  al,  to  be  provided  by  the 
receiving  Party  to  assigned  p^irsonnel. 


gEHSWU)  gmOAWCEt 

It  it  is  contemplated  that  personnel  may  be  assigned  back  and 
forth  between  the  facilities,  then  a  provision  for  such  an 
assignment  must  be  included  in  the  CRADA  so  that  such  assignments 
of  personnel  can  be  easily  facilitated  during  the  course  of  the 
CRKDk. 

Contractors  should  ensure  that,  when  this  Article  is  being 
discussed,  Participaujts  are  given  copies  of  Contractor 
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regulations,  procedures,  policies  and  practices  for  entrance  of 
outside  personnel  to  work  in  the  laboratories  and/or  facilities, 
especially  where  foreign  Participants  are  involved. 
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ARTICLB  mvt FORCE  MAJBPBI 


TANGDAGE: 


No  failure  or  omission  by  Contractor  or  Participant  in  the 
performance  of  any  obligation  under  this  CRADA  shall  be  deemed 
a  breach  of  this  CRADA  or  create  any  liability  if  the  same 
shall  arise  from  any  cause  or  causes  beyond  the  control  of 
Contractor  or  Participant,  including  but  not  limited  to  the 
following,  which,  for  the  purpose  of  this  CRADA,  shall  be 
regarded  as  beyond  the  control  of  the  Party  in  cjuestion:  Acts 
of  God,  acts  or  omissions  of  any  government  or  agency  thereof, 
coapliance  with  requirements,  rules,  regulations,  or  orders  of 
any  governmental  authority  or  any  office,  department,  agency,' 
or  instrumentality  thereof,  fire,  storm,  flood,  earthquake, 
accident,  acts  of^  the  public  enemy,  war,  rebellion, 
insurrection,  riot,  sabotage,  invasion,  quarantine, 
restriction,  transportation  Embargoes,  or  failures  or  delays 
in  transportation. 

GEMEWO.  GOTDANCE: 

A  force  majeure  clause  stating  that  neither  Party  will  be  liable 
for  unforeseeaible  events  beyond  its  reasonable  control  must  be 
included  in  the  CRADA.  The  article  may  be  expanded  beyond  that 
contained  in  the- sample. 
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xBTTgLK  rxv,     MamnaTRATTQW  ar  rax  ckada 


LAMCnAGEi 


It  is  understood  and  agreed  that  this  CRADA  is  entered  into 
by  the  Contractor  under  the  authority  of  its  prime  Contract 
with  DOE.      The  Contractor  is  authorized  to  and  will 
administer  this  CKADA  in  all  respects  unless  otherwise 
specifically  provided  for  herein.     Administration  of  this 
CRADA  may  be  transferred  from  the  Contractor  to  DOE  or  its 
designee  with  notice  of  such  transfer  to  the  Participant, 
and  the  Contractor  shall  have  no  further  responsibilities 
except  for. the  confidentiality,  use  and/or  non-disclosure 
obligations  of  this  CRADA. 


QPTlfaW 


It  is  understood  and  agreed  that  this  CRADA  is  entered 
into  by  the  Contractor  under  the  authority  of  its 
prime  Contract  with  DOE.      The  Contractor  is  authorized 
to  and  will  administer  this  CRADA  in  all  respects 
unless  otherwise  specifically  provided  for  herein. 
Administration  of  this  CRADA  may  be  transferred  from 
the  Contractor  to  DOE  or  its  designee  as  a  successor 
to  Contractor  who  is  assuming  responsibilities  for  the 
facilities  managed  by  Contractor  with  notice  of  such 
transfer  to  the  Participant,  and  the  Contractor  shall 
have  ino  further  responsibilities  except  for  the 
confidentiality,  use  and/or  non-disclosure  obligations 
of  this  CRADA.      This  CRADA  shall  be  binding  upon  and 
inure  to  the  benefit  of  the  Parties,  and  their 
respective  successors  and  assigns. 


CniDAWCEi 

desired. 


Alternative  language  which  may  be  used'  if 


BRWRRAT.  OOTnAMCat 

There  must  be  an  administration  of  CRADA  article  which  says  that 
the  CRADA  is  entered  into  by  the  Contractor  under  the  authority 
of  its  prime  contract  with  DOE.   The  Article  must  also  allow  DOE 
to  substitute  another  Contractor  (with  notice  to  the  Participant) 
in  the  event  that  there  is  a  change  of  Contractors  at  the 
facility. 
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MtTTgt.g    nVTi        MCOBDfl    AMD    ACgOTBITniO    gOB    flOVgRMimiT    PROPMTV 


lAMGDAGE: 


The  Participant  shall  maintain  records  of  receipts, 
expenditures,  and  the  disposition  of  all  Government  property 
in  its  custody  related  to  the  CRADA. 


QPTIQM 


The  Participant  shall  maintain  records  of  the 
following  with  respect  to  all  Government  property  in 
its  custody,  related  to  the  CRADA:     receipts, 
expenditures,  and  dispositions.     Participant 
represents  that  its  accounting  system  is  in  accordance 
with  generally  accepted  accounting  principles. 

nrrrn&wrB  •     Alternative  language  which  may  be  used  if 
desired. 


BwreaAT.  rniTnAKPR. 

There  must  be  a  records  and  accounting  system  provision  for  the 
CRADA,  requiring  the  Participant  to  maintain  records  of  receipts, 
e3q>endltures,  and  the  disposition  of  all  Ooveminent  property  in 
its  custody. 

Where  Government  property  will  be  under  the  Participant's 
control,  Contractbrs  should ' include  language  regarding  periodic 
access,  inspection,  inventory  and  records  of  the  property.   In 
such  a  case,  the  Contractor  may  choose  to  add  the  following 
language : 

The  Participant  shall,  with  reasonable  notice,  grant  to  the 
Government  and  to  the  Contractor  periodic  access  to 
Participant's  premises  during  regular  business  hours  for  the 
purposes  of  inspection  of  CFADA~related  Government  property 
in  its  custody. 
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AKTICLB   nVTT,       ITOTTCTg 

A.  Any  communications  required  by  this  CRADA,   if  given  by 
postage  prepaid  first  class  U.S.  Mail  or  other 
verifiable  means  addressed  to  the  Party  to  receive  the 
communication,   shall  be  deemed  made  as  of  the  day  of 
receipt  of  such  communication  by  the  addressee,   or  on 
the  date  given  if  by  verified  facsimile.      Address 
changes  shall  be  given  in  accordance  with   this  Article 
and  shall  be  effective  thereafter.      All   such 
communications,   to  be  considered  effective/  shall 
include  the  number  of  this  CRADA. 

B.  The  addresses,   telephone  numbers  and  facsimile  numbers 
for  the  Parties  are  as  follows: 


i 
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OPTION 

B.        The  addresses,   telephone  numbers  and  facsimile  numbers 
for  the  Parties  are  as  follows: 
1.        For  CONTRACTOR: 

U.S.  Mail  Only:                                           FedEx,    UPS,    Freight 

a.         FORMAL     NOTICES     AND      COMMUNICATIONS,      COPIES     OF 
REPORTS 

Attn: 

Tel: 

Fax: 

b.        PROJECT  MANAGER,   REPORTS,    COPIES  OF  FORMAL  NOTICES 
AND  COMMUNICATIONS 

Attn: 

Tel: 

Fax: 

2.        For  PARTICIPANT: 

U.S.  Mail  Only:                                          FedEx,   UPS,  Freight 

a.        FORMAL     NOTICES     AND      CCMMUNICATIONS ,      COPIES     OF 

REPORTS 
Attn: 

Tel: 

Fax: 

b.         PROJECT  MANAGER,   REPORTS,    COPIES  OF  FORMAL  NOTICES 

AND  COMMUNICATIONS 
Attn: 

Tel: 

Fax: 

otTTDAMCE:    Alternative  lanouaae.   which  mav  be  used  if 
desired. 
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GEWERAI.   CTTTDAWrE. 


There  shoul^i  be  a  provision  for  communicationa  among  the  Parties 
to  the  CRADA  for  invoicing  and  receipt  of  funds,  as  well  as  other 
notices  under  the  CRADA. 
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ARTTCLB   nVTTT.       PTSPIITga 


LflNGUAGE; 


The  Parties  shall  attempt  to  jointly  resolve  all  disputes 
arising  from  this  CFADA.      I£  the  Parties  are  unable  to 
jointly  resolve  a  dispute  within  a  reasonable  period  of 
time,   they  agree  to  [Process,  to  be  negotiated  by  the 
Parties].     To  the  extent  that  there  is  no  applicable  U.S. 
Federal  law,    this  CRADA  and  performance  thereunder  shall  be 
governed  by  the  law  of  the  State  of • 


OPTIOW   1; 

The  Parties  shall  attempt  to  jointly  resolve  all 
disputes  arising  from  this  CRADA.     If  the  Parties  are 
unable  to  jointly  resolve  the  dispute  within  a 
reasonable  period  of  time,   they  agree  to  follow  the 

dispute  resolution  process  set  forth  in  Appendix . 

To  the  extent  that  there  is  no  applicable  U.S.   Federal 
law,   this  CRADA  and  performance  thereunder  shall  be 
governed  by  the  law, of  the  state  of 

,  without  reference  to  that 

state 's"conflict  of  laws  provisions. 

am DANCE i  Alternative  language  which  may  be  uaed  i£ 
desired. 
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QptJPB  2» 

The  Parties  shall   attempt  to  jointly  zesolve  all 
disputes  arising  from  this  CRADA.      If  the  Parties  are 
unable  to  jointly  resolve  a  dispute  within  a 
reasonable  period  of  time,   the  dispute  shall  be 
decided  by  the  DOE  Contracting  Officer,   who  shall 
reduce  his/her  decision  to  writing  within  60  days  of 
receiving  in  writing  the  request  for  a  decision  by 
either  Party  to  this  CRADA.      The  DOE  Contracting 
Officer  shall  mail  or  otherwise  furnish  a  copy  of  the 
decision  to  the  Parties.      The  decision  of  the  DOE 
Contracting  Officer  is  final  unless,  within  120  days, 
the  Participant  bri\ngs  an  action  for  adjudication  in  a 
court  of  conqpetent  jurisdiction  in  the  State  of 

.  To  the  extent  that  there  is  no 

applicable  U.S.    Federal  law,   this  CRADA  and 
performance  thereunder  shall  be  governed  by  the  law  of 
the  State  of . 

sniDAWCE;  Alternative  language,  which  nay  be  used  if 
desired. 
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Pp^ian  3 

At  the  request  of  either  Party,  after  reasonable 
atteapt  to  settle  without  arbitration,  any  controversy 
or  claim  arising  out  of  or  relating  to  the  CRADA  shall 
be  settled  by  arbitration  conducted  in  the  State  of  - 

in  accordance  with  the  then  current  and 

applicable  rules  of  the  American  Arbitration 
Association.      Judgment  upon  the  award  rendered  by  the 
Arbitrator (s)   shall  be  non-binding  on  the  Parties. 

Guidanee;  Alternative  language,   which  may  be  used  i£ 
desired. 


flAneral   OtHdanfAr 

There  inust  be  a  dispute  resolution  article  which  requires  the 
Parties  to  atten^t  to  settle  disputes  themselves  (with  or  without 
the  assistance  of  third  parties)  before  taking  them  to  court.   If 
the  Parties  are  unable  to  jointly  resolve  a  dispute  within  a 
reasonable  period  of  time,  they  may  agree  to  seek  mediation,  non- 
binding  arbitration,  use  the  good  offices  of  the  DOB  Contracting 
Officer  and/or  seek  adjudication  in  a  court  of  coiif>etent 
jurisdiction.  It  is  strongly  recommended  that  the  Contractor 
seek  to  include  .an  intermediate  step  after  it  attempts  to 
directly  resolve. the  dispute  with  the  Participant  before  going  to 
court. 
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ARTICLE  XXIX:  ENTIRE  CRADA  AND  MODIFICATIONS 
LANGUAGE: 

A.  It  is  expressly  understood  and  agreed  that  this  CRADA  with  its  Appendices 
contains  the  entire  agreement  between  the  Parties  with  respect  to  the  subject 
matter  hereof  and  that  all  prior  representations  or  agreements  relating  hereto 
have  been  merged  into  this  doaiment  and  are  thus  superseded  in  totality  by  this 
CRADA.  Ihis  CRADA  shall  not  be  effective  until  approved  bv  DOE. 

B.  Any  agreement  to  materially  chanf^e  any  terms  or  conditions  of  this  CRADA  or 
the  Appendices  shall  be  valid  only  ffihe  change  is  made  in  writins.  exeaited  bv 
the  Parties  hereto,  and  approved  bv  DOE,  (by  15  USC  3710a(c)(5)(C)(iv)) 


OPTION  1 


The  last  sentence  of  Paragraph  A  may  be  modified  to  read: 

This  CRADA  shall  not  be  effective  until  approved  by  DOE  and  the  effective  date  shall  be 
the  date  when  signed  by  the  last  of  the  Parties. 

GUIDANCE:    Alternative  language  which  may  be  used  if  desired. 


OPTION  2 


A.         It  is  expressly  understood  and  agreed  that  this  CRADA  with  its  Appendices,  which 
are  attached  hereto  and  incorporated  herein  by  reference,  contains  the  entire  agreement 
between  the  Parties  with  respect  to  the  subject  matter  hereof  and  that  all  prior 
representations  or  agreements  relating  hereto  have  been  merged  into  this  document  and 
are  thus  superseded  in  totality  by  this  CRADA.  This  CRADA  shall  not  be  effective  until 
approved  by  DOE. 

GUIDANCE:  Alternative  language  which  may  be  used  if  desired. 


December  14,  1995 
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rtTTMBWAT.   mJTDANCE: 

There  must  be  an  article  stating  that  all  the  terms  and 
conditions  of  the  CRADA  are  entirely  contained  within  the  CRADA 
agreement  and  its  Appendices  (for  example,  Statement  of  Work) . 
Subsequent  modifications  to  the  CRADA  must  acknowledge  or 
supersede  this  statement . 
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ASXZ£IiS_ZZZj_XBB11QAZXQH 


LftNGUftGEL 


This  CRADA  may  be  terminated  by  either  Party  upon  days 

written  notice   to  the  other  Party.      This  CRADA  may  also  be 
terminated  by  the  Contractor  in  the  event  of  failure  by  the 
Participant  to  provide  the  necessary  advance  funding,  as 
agreed  in  Article  III. 

In  the  event  of  termination  by  either  Party,   each  Party 
shall  be  responsible  for  its  share  of  the  costs  incurred 
through   the  effective  date  of  termination,  as  well  as  its 
share  of  the  costs  incurred  after  the  effective  date  of 
termination,  and  which  are  related  to  the  termination.      The 
confidentiality,   use,   and/ox  non-disclosure  obligations  of 
this  CRADA  shall  survive  any  termination  of  this  CRADA. 

FOR  CONTRACTOR: 

BY 


TITLE_ 
DATE 


FOR  PARXICIPAl/IT: 
BY 


TITLE_ 
DATE 


n 
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OPTION  1: 

This  CRRDA  may  be  terminated  by  either  Party  upon  30  days 
written  notice  to  the  other  Party.      In  the  event  of 
termination  by  either  Party,   each  Party  shall  be 
responsible  for  its  share  of  the  costs  incurred  through  the 
effective  date  of  termination,   as  well  as  its  share  of  the 
costs  incurred  after  the  effective  date  of  termination,   and 
which  are  related  to  the  termination.      The  confidentiality, 
use  and/or  non-disclosure  rights  and  obligations  of  this 
CRADA  shall  survive  any  termination  of  this  CRADA. 

GUIDANCE :     Alternative  language  which  may  be  used  if 
desired. 


OPTIOH  2: 

If  desired.  Article  XXX  may  be  expanded  to  include  the 
effective  date  of  the  CRADA  auid  the  period  of  performance 
by  alteration  of  the  title  of  Article  XXX  and  inclusion  of 
the  following  paragraph: 

The  effective  date  of  this  CRADA  shall  be   the  latter 
date  of  (1)   the  date  on  which  it  is  signed  by  the  last 
of  the  Parties  hereto  or    (2)    the  date  on  which  it  is 
approved  by  DOE,     The  work  to  be  performed  under  this 

CRADA  shall  be  completed  within  months/years  from 

the  effective  date. 

GtTTDAWCE;   Some  Contractors  and  Participemts  may  wish  to 
specify  the  effective  date  emd  expiration  date  of  the  CRADA 
and  this  language  is  offered  as  a  means  to  that  end. 


GENERAL   GOTDAMre. 

There  should  be  a  termination  clause.   In  addition  to  any  other 
obligations  which  are  created  at  termination  of  the  CRADA,  it  is 
intended  that  any  confidentiality  obligations  of  the  CRADA  shall 
survive.   Intellectual  Property  provisions  should  also  survive, 
where  applicable.   Contractors  may  add  other,  more  explicit 
language  to  this  article  if  they  can  obtain  agreement  from 
Participants.   The  termination  clause  may  also  reference  Article 
III:  Funding  and  Costa  in  so  far  as  to  clearly  state  that 
"failure  of  the  Participant  to  prpvide  the  necessary  advance 
funding,  or  to  promptly  pay  the  invoices  rendered  by  the 
Contractor  is  cause  for  termination  of  the  CRADA. " 
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A»Tigi.g    PBOjgfrr  iQiHftffKMBFT 

A.  Each  Party  shall  assign  and  identify  in  writing  a 
Project  Manager  prior  to  the  start  of  the  CRADA. 
Either  Party  may  change  its  Project  Manager  by 
providing  written  notification  to  the  other.     Each 
Project  Manager  shall  be  responsible  for  coordinating 
all  matters  relating  to  this  CRADA,   any  Statement  of 
Work  hereunder,  and  all  other  related  matters  between 
the  Parties.     All  communications  between  the  Parties 
relating  to  this  CRADA  shall   take  place  between  the 
Project  Managers. 

B.  Project  Managers  for  this  CRADA  are  as  follows: 
for  CONTRACTOR  for  PARTICIPANT 


C.        The  Parties  will  use  reasonable  efforts  to  manage  the 
disclosure  of  Proprietary  Information  or  Protected 
CRADA  Information  through  the  Project  Managers  or  their 
designees;  however,  failure  to  do  so  will  not  cause  any 
marked  Proprietary  Information  or  any  marked  Protected 
CRADA  Information  to  lose  the  protection  afforded  by 
Articles  VII  and  VIII. 

General  Guldaneg; 

This  additional  article  has  been  approved  for  use  if  desired. 
The  same  or  similar  information  may  also  be  provided  under 
Article  XXVII  B,  in  which  case  the  title  of  that  Article  should 
be  "Notices  and  Project  Management." 
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These  additional  articles  have  been  approved  for  use   if  desired: 
Article   ,  :      Order  of  Precedence 

In  the  event  of  a  conflict  between  the  provisions  of  the 
Appendices  and  those  of  this  Agreement,    this  Agreement  shall 
prevail. 

Article     ,,,     t Kftiyfir 

The  failure  of  Contractor  or  Participant  at  any  time  to 
enforce  any  provisions  of  this  Agreement  or  to  exercise  any 
right   or  remedy  shall  not  be  construed  to  be  a   waiver  of 
such  provisions  or  of  such  right  or  remedy  or  of  the  right 
of  Contractor  or  Participant   thereafter  to  enforce  each  and 
every  provision,   right  or  remedy. 
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Appendix  At 

FOCI  QUBSTIONHAIRS  FOR  APFLICABLB 
COOPERATIVE  RESEARCH  AKD  SEVSLOPMSNT  AORSEMSNTS 

(To  be  used  by  proposed  participants  in  technology  transfer 
agreements  involving  participant  access  to  classified  information 
or  special  nuclear  materials  or  unescorted  access  to  security 
areas  of  Departmental  facilities.   This  information  is  requested 
in  accordance  with  provisions  of  the  Atomic  Energy  Act  of  1954, 
as  amended) 

Tnstruetions : 

I.  For  the  purposes  of  this  questionnaire,   a  foreign  interest 
is  defined  as  any  of  the  following: 

A.  A  foreign  government  or  foreign  government  agency; 

B.  Any  form  of  business  enterprise  organized  under  the  laws 
of  any  country  other  than  the  United  States  or  its 
possessions ; 

C.  Any  form  of  business  enterprise  organized  or 
incorporated  under  the  laws  of  the  U.  8.,   or  a  State  or 
other  jurisdiction  within  the  U.  S.,  which  is  onmed, 
controlled,  or  influenced  by  a  foreign  government,  agency, 
firm,  corporation  or  person;  or 

O.  Any  person  who  is  not  a  U.  S.  citizen. 

II.  If  your  organization  has  not  pravioualy  submitted  responses 
to  the  following  questions,  then  provide  the  infoVmation 
requested  herein.  Answer  each  question  in  either  the  yes  or  no 
space.   If  the  answer  to  any  of  the  questions  is  yes,  provide  the 
detailed  information  requested  in  the  attached  CMldelineB  for 
CQinpletinq  the  FQTT  Ct^rt if Ication  for  that  Specific  question. 
Information  which  responds  to  these  questions  and  which  has  been 
previously  submitted  to  a  Government  agency  may  be  resubmitted 
for  this  questionnaire  if  the  information  is  accurate,  complete, 
and  current. 

III.  If  you  own  other  entities,  you  must  provide  consolidated 
information  for  all  your  wholly-  and  majority-owned  subsidiaries 
(foreign  and  domestic) .   If  you  are  owned  by  a  parent 
orgamization,  it  must  also  complete  a  FOCI  certification  which 
should  be  submitted  along  with  your  certification. 

IV.  Each  FOCI  representation  must  also  include  the  following 
supporting  information: 

A.  Identification  of  all  your  organization's  owners, 
officers,  directors  and  executive  personnel,  including  their 
names;  social  security  numbers;  citizenship;  titles  of  all 
positions  they  hold  within  yo»jr  organization;  and  clearances 
they  possess,  if  any,  and  the  name  of  the  agency (ies)  which 
gramted  the  clearances. 

B.  Your  organization's  latest  aiuiual  report  and  the 
Securities  «md  Exchange  Commission  Form  lO-K.   if  you  are  a 
privately-held  company  or  a  subsidiary  of  another 
corporation  and  cannot  provide  these  documents,  the 
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appropriate  official  within  your  organiaation  (e.g.,  chief 
financial  officer,  treasurer,  or  secretary)  must  provide  the 
following  consolidated  financial  information  for  all  wholly- 
and  majority-owned  subsidiaries  and  affiliates:   assets, 
current  and  total;   liabilities,  current  and  total; 
stockholders  equity;   revenue  and  net  income;  and,  the 
amount  of  revenue  derived  from  foreign  interests. 

V.   The  certification  of  the  FOCI  questionnaire  must  be  signed  by 
an  individual  who  can  legally  do  so  for  the  participant  and  may 
include  an  owner,  officer,  or  director. 
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nUESTIPMS; 


1.  Does  a  foreign  interest  own  or  have  beneficial  ownership  in  5% 
of  more  of  your  organization's  voting  securities? 

Yes  No 


2.  Does  your  organization  own  10%  or  more  of  any  foreign 
interest? 

Yes  No 


3 .  Do  any  foreign  interests  have  management  positions  such  as 
directors,  officers,  or  executive  personnel  in  your 
organization? 

Yes  No 


4.  Does  any  foreign  interest  control  or  influence,  or  is  any 
forei^  interest  in  a  position  to  control  or  influence  the 
election,  appointment,  or  tenure  of  any  of  your  directors, 
officers,  or  executive  personnel? 


Yes  No 


S.  Does  your  organization  have  any  contracts,  binding 
agreements,  undcucstandings ,  or  arrangements  with  a  foreign 
interest  <s)  that  cumulatively  represent  10%  or  more  of  your 
organization's  gross  income? 

Yes  Mo 


6.   Is  your  organization  indebted  to  foreign  interests? 
Yes  No 


7.  Does  your  organization  derive  any   income  from  sensitive 
countries  included  on  the  attached  list? 

Yes  No 


8.  Is  5%  or  more  of  any  class  of  your  organization's  securities 
held  in  "^Nominee  shares,''  in  "'street  names*',  or  in  some 
other  method  which  does  not  disclose  beneficial  ownership  of 
equitable  title? 

Yes  No 
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Does  your  organization  have  interlocking  directors  with 
reign  interests? 

Yes  No 


.  Ajre  there  any  citizens  of  foreign  countries  employed  by,  or 
o  may  v:.  t,  your  offices  or  facilities  in  a  capacity  which 
y  7  rrai-   hem  to  have  access  to  classified  information  or  a 
-rp-  ••'ca--  "Tuantity  of  special  nuclear  material? 

Yes  No 


.  Does  your  organization  have  foreign  involvement  not 
other-./ise  covered  in  your  answers  to  the  above  questions? 

Yes  No 

CERL""I£'^Z  Hi. 

Check  one: 

(     )    1  certify  that  the  entries  made  herein  are  accurate, 

complete,  and  current  to  the  best  of  ray  knowledge  and 

belief,  and  are  made  in  good  faith. 

(     )    I  certify  that  the  information  requested  herein  has 

been  previously  submitted  to  the  Department  of  Energy 
as  required  for  a  facility  clearzmce ,  and  that  the 
information  in  the  previous  submission  is  accurate, 
complete,  and  current  for  the  purposes  of  this 
Cooperative  Research  and  Development  Agreement. 

CERTIFIED  BY: 

NAME  OF  PARTNER  REPRESENTATIVE 

TITLE 

STREET  ADDRESS 

CITY   STATE,  ZIP  CODE 

SIGNATURE  AND  DATE 


<S 
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Appendix  A  (Continuad) i 

OaiDSLIinES  FOR  COMPLSTZMO 
70BS133X   OWNERSEIP,  CONTROL,  OR  UirLUKNCB  CERTIFICATION 


Question  Number  J.  Does  a  foreign  interest  own  or  have  beneficial  ownership  in  5%  of  more  of 
your  orfiamzation's  voting  securities? 

Identify  the  percentage  of  any  class  of  shares  or  other  securities  issued  which  are  owned  by 
foreign  interests,  listed  by  country.  If  you  answered  "Yes"  and  have  received  from  an  investor  a 
copy  of  Schedule  13D  or  Schedule  13G  filed  by  the  investor  with  the  Securities  and  Exchange 
CommissioQ,  you  are  to  attadi  a  copy  of  Schedule  13D  or  Schedule  13G. 

Question  Number  2.  Does  your  organization  awn  J0%  or  nuire  ofartyfiartign  interest? 

If  your  answer  is  "Yes",  furnish  the  m^-z  of  the  foreign  interest,  address  by  country,  and  the 
perceiaage  owned.  For  each  employee  occupying  a  position  with  the  foreign  firm,  (sovide  the 
following  information: 

1.  Complete  name. 

2.  Citizenship. 

3.  Titles  of  positions  within  the  foreign  entity. 

4.  Clearances,  if  any,  they  possess,  and  by  whom  those  deannces  were  granted. 

5.  To  what  extern  the  cn^jloyees  are  involved  in  the  (^lerations  of  the  foreign 
facihtifs. 

6.  Whether,  OT  not  any  oftheseindiviihials  win.  by  virtue  of  their  position, 
knovdedge,  or  expertise,  require  access  to  Dq>artment  of  Eaerigy  dassfied 
mformatioDL 

If  the  employees  possess  Departmait  of  Ener^  dearances,  or  are  m  the  process  of  bdng  deared, 
and  hold  positions  with  foreign  interests,  they  need  to  complete  the  attached  "Rq>resentative  of 
Foreign  Interest  Statement"  for  each  such  finn. 

Does  your  organization  have  brandi  or  sales  o£Sces  at  other  fadlities,  or  are  you  qualified  to  do 
bu&iness  as  a  foreign  corporation  in  any  other  countries?  If  the  answer  is  "Yes",  list  all. 

What  percentage  of  your  organization's  gross  income  is  derived  from  your  foreign  subadiaries  or 
affiliates? 

Question  Number  3.  Do  any  foreign  interests  have  managemera  positions  such  as  tbrectors. 
officers,  or  executive  personnel  in  your  organization? 

Furnish  detaik  concerning  the  identity  of  the  fordgn  interest  and  the  position(s)  hdd  in  your 
organization,  to  indude  the  amount  of  time  the  individual  spends  at  your  facility.  If  the  individual 
spends  less  than  fiiO  time  at  your  fiunlity,  provide  information  on  how  and  where  the  rest  of 
Us/her  time  is  spent. 
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Question  Number  4.  Does  anyfm-eign  interest  control  or  influence,  or  is  any  foreign  interest  in  a 
position  to  control  or  influence  the  election,  appointment,  or  tenure  of  any  of  your  directors, 
offtctrs,  or  executive  personnel? 

Identify  the  foreign  imerest(s)  and  fiiraish  detaiJs  concerning  the  control  or  influence.  If  the 
individuals  have  been  excluded  from  access  to  Department  of  Energy  classified  information  by 
Board  resolution  or  corporate  exclusion,  an  official  (signed  and  dated)  copy  of  such  exdusion 
must  be  submitted  with  this  package. 

Question  Number  5.  Does  your  organiiation  have  any  contracts,  binding  agreements, 
understandings,  or  arrangements  with  a  foreign  interest(s)  thai  cumulatively  represent  10%  or 
more  of  your  organization's  gross  income? 

Fumish  the  name  of  the  foreign  interest,  country,  and  nature  of  agreement  or  involvement.  If 
there  is  no  ownership  involved  in  th^e  anangements,  provide  details  along  the  same  lines  of 
information  required  for  Question  Number  2.  Certification  should  be  made  as  to  whether  or  not 
the  agreements  are: 

1.  Purdy  commemal  in  nature. 

2.  Involve  defense  procurement 

3.  Involve  classified  information. 

4.  Imrolve  sensitive  coumries. 

Provide  die  amovBstofrevecue  derived  from  foreign  sources.  This  dtouM  be  provided  by 
country.  Also,  state  the  time  frame,  eg.,  fiscal  year  ending  December  3 1, 19^  ^^g  ^idcb  the 
revenue  was  derived.  This  should  inchide  revenue  fit>m  all  foreign  sources,  e.g.,  subsidiaries, 
equity  income  derived- from  your  interest  in  less  than  wbolly>owned  subsidiaries,  export  sales, 
divestitures  to  foreign  inta-ests,  royalties  from  licensing  and  patent  agreements,  dividends  from 
foreign  stock  holdings,  and  investment  or  real  estate.  Compliance  with  expon  license 
requirements  and  international  traffic  in  arms  regulations  (TTAR)  requirenKnts  must  be 
acknowledged,  if  applicable. 

In  addition,  due  to  the  political  sensfivity  of  some  countries,  the  Department  of  Energy  requires 
that  you  provide  the  following  information  if  you  derive  revenue  and  have  other  \mdersiandings  or 
arrangements  with  sensitive  countries: 

1.  The  amount  of  intemattonai  and  export  revenue. 

2.  The  tJTje  of  service  or  product  provided  (be  specific  -  show  whether  they  arc 
commercial  in  nature  or  involve  defense  procurement). 

3.  Compliance  with  export  license  and  ITAR  reqiurements,  if  applicable. 

4.  Any  other  involvcmem  not  covered  by  the  prior  two  elemems  of  this  question. 

NOTE:  It^ormation  provided  must  be  audited  information,  and  NOT  MORE  THAN  ONE 
YEAR  OLD. 

Question  Number  6.  Is  your  organization  indebted  to  foreign  interests? 

Report  all  lines  of  credit  your  organization  has  with  foreign  interests  even  if  ther^  js  no  current 
indebtedness.  Provide  the  following  information: 
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1.  The  amount  and  typeof  inddnedness. 

2.  If  any  debentures  are  conveitible,  explain  under  what  circumstances. 

3.  Tbe  name(s)  of  the  lending  institution(s)  and  the  country  (les)  in  which  they  are 
located. 

4.  What  collateral,  if  any,  has  been  fijmished  or  pledged. 

5.  The  total  line  of  credit  available  from  these  lending  institutions. 

6.  Wh^t  percentage  of  your  current  assets  does  this  indebtedness  represent? 

7.  If  you  have  a  worldwide  line  of  credit  available,  what  is  the  total  line  of  credit 
available  from  foreign  sources? 

NOTE:  If  you  own  other  entities,  you  must  provide  consolidated  informadon  for  aU  of  your 
wholly- atid  nugority-owned  subsidiaries  (foreign  and  domestic). 

GENERAL  GUIDANCE 

The  Department  of  Energy  Operations  OfiSces  or  Field  0£5ces  are  required  to  include  a  foreign 
ownership,  control,  or  infhience  (FOCI)  review  as  part  of  their  seojrity  review  of  Cooperative 
Research  and  Development  Agreements  involving  Participant  access  to  dassified  infbnnation. 
access  to  qjedal  nuclear  materials',  or  unescorted  access  to  security  areas  within  Departmental 
fedlities.  If  a  Cooperative  Research  and  Development  Agreement  does  not  involve  access  to 
classified  information,  special  nuclear  materials,  or  secure  &cilities,  a  FOCI  review  is  not  required 
to  meet  the  Department's  national  security  obligations  as  mandated  by  the  Atomic  Energy  Aa  of 
19S4,  as  amended^ 

In  those  cases  requiring  a  FOCI  review,  it  is  required  that  the  prospective  partner's  response  to 
the  eleven  FOCI  questions,  including  required  additional  information  and  the  certification,  be 
received  by  the  Department  of  Energy  prior  to  approval  of  the  associated  Joint  Work  Statement. 
These  materials  should  be  submitted  as  early  as  possible  to  the  noimal  Joint  Woric 
Statement/Cooperative  Research  and  Development  Agreement  contact  at  the  Depaitment  of 
Energy,  for  referral  to  the  Safeguards  and  Security  point  of  contact  so  that  the  FOCI  review 
process  may  be  initiated  expeditiously.  If  a  proposal  Joint  Work  Statement  is  received  by  the 
operations  ofBce  prior  to  submission  of  the  needed  responses  to  the  FOCI  questions,  or  a 
proposed  Cooperative  Research  and  Development  Agreement  is  received  prior  to  completion  of 
the  FOCI  review  and  resohition  of  outstandkg  issues,  the  operations  ofBce  must  decide  whether 
to  return  the  Joint  Work  Statement  or  Cooperative  Research  and  Devdopment  Agreement  for 
fiuther  information  or  to  dis^prove  it*. 

In  general,  no  Cooperative  Research  and  Devdopment  Agreement  involving  access  to  dassified 
information,  access  to  spedal  nudear  materials,  or  unescorted  access  to  security  areas  of 
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Departmental  facilities  will  be  approved  until  the  FOCI  review  is  complete  and  all  FOCI  issues  are 
resolved.  One  option,  available  at  operations  ofiBce  discretion,  is  to  piiase  the  work  in  such  a  way 
that  unclassified  activities  are  initiated  in  an  earlier  phase  than  those  requiring  access  to  classified 
information,  special  nuclear  materials,  or  security  areas  of  Departmental  facilities.  Approval  of 
unclassified  phases  of  the  work  could  precede  the  completion  of  the  FOCI  determination 
Approval  of  phases  of  the  work  involving  classified  information,  special  nuclear  materials,  or 
unescorted  access  to  security  areas  of  Departmental  facilities  must  await  the  FOCI  determination 
and  resolution  of  any  FOCI  issues.  The  operations  office  may  require  additional  justification  from 
Management  &  Operating  contractors  to  address  the  risk  associated  with  terminating  a 
Cooperative  Research  and  Development  Agreement  between  phases. 

Implementation  of  the  FOCI  review  should  be  done  in  a  manner  which  ensures  that  the  statutory 
deadlines  for  the  Department  of  Energy's  processing  of  Joint  Work  Statements  and  Cooperative 
Research  and  Development  Agreements  are  met.  Information  submitted  by  the  partner  as 
required  pursuant  to  the  FOCI  review  shall  be  treated  by  the  Management  and  Operating 
Contractor  and  by  the  Department  of  Energy,  to  the  extent  permitted  by  law,  as  business  or 
financial  information  submitted.in  confidence  to  be  used  solely  for  purposes  of  evaluating  FOCI*. 

For  Cooperative  Research  and  Development  Agreements  involving  access  to  classified 
information  or  special  nuclear  materials,  or  unescorted  access  to  security  areas  of  Departmental 
facilities,  the  Cooperative  Research  and  Development  Agreement  must  contain  provisions  which 
assure  that  changes  in  the  partner's  FOCI  status  are  promptly  reported  over  the  term  of  the 
agreement.  '  In  cases  where  a  partner  reports  such  changes  or  if  more  than  five^ears  have  passed 
since  any  pnrvious  FOCI  determination,  the  Management  and  Operating  Contractor  shall  forward 
that  infonnadon  to  the  Department  of  Energy  according  to  its  established  procedures  for  FOCI 
review.  Certain  changes  in  the  FOCI  status  of  the  partner  in  an  approved  Cooperative  Research 
and  Developmem  Agreement  could  resuh  in  direction  from  security  organizations  that  access  of 
the  parmer  to  classified  information,  special  nuclear  materials,  or  security  areas  of  Departmental 
facilities  be  limited.  The  authority  to  limit  access  is  inherent  in  operative  Department  of  Energy 
orders.  If  the  parmer  becomes  subject  to  FOCI  and  caimot,  or  chooses  not  to,  avoid  or  mitigate 
the  FOCI  problem,  and  the  partner's  access  to  classified  information  is  essential  to  continuation  of 
the  collaborative  work,  the  Management  and  Operating  Contractor  shall  provide  notice  of 
termination  according  to  Article  XXX  of  the  Cooperative  Research  and  Development  Agreement 
and  expedite  the  orderly  shutdown  of  collaborative  work. 


NodangiDdia^iidaneinbcNaUicobUpIicauadAtBalbacaiBideniicaBidiairiponcaaBvlorU^  Broad 

out  cnxbaf  U  S.  oompoitiveacsi  poliaa  lad  pracedun*  ifaould  be  refand  ia  Ihc  duupcnao  of  the  Dcpvoatol  ofEnoc  Tectmolocy 


conccnu  tboul  ootfiaf 
TiuMfcf  C^  Miliums  fof  rtllflllUfliL 
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Appendix  B; 

U.  S.  COMPETmVENESS  WORK  SHEET 

(for  Use  in  Resolving  Issues  of  U.S.  Competitiveness  Regarding 

Prospective  Technology  Transfer  Agreements  and  Partners  at  DOE  Laboratories) 

The  Govenunent,  in  funding  CRADAs,  is  seeking  to  transfer  technology  to  companies  with  sigmticant 
manufacturing  and  research  Polities  in  the  United  States  in  a  way  which  will  provide  short  and  long  tenn 
benefits  to  the  U.S.  economy  and  the  industrial  competitiveness  of  such  companies. 

The  preferred  benefit  to  the  U.S.  economy  is  the  creation  and  maintenance  of  manufacturing  capabilities 
and  jobs  within  the  U.  S. 

1 .  Will  the  Participant(s)  agree,  as  part  of  the  GIADA,  to  substantially  manufacture  any  products  or 
use  any  processes  or  perform  any  services  in  the  United  States  incorporating  or  resulting  from  ■ 
inventions,  copyrights,  mask  works  or  protectable  data  arising  fix>m  the  CRAOA  work  in  which  the 
Partidpant(s)  has  some  commercial  ri^its?  Yes  No 

2.  If  no.  Participant(s)  must  furnish  a  description  of  specific  economic  or  other  benefits  to  the  US 
economy  which  are  related  to  the  commercial  use  by  Partidpant(s)  of  the  technology  being  funded 
under  the  CRADA  and  which  are  commensurate  with  the  Government's  contribution  to  the 

'  proposed  woifc. 

3.  The  above-described  agreement  and/or  description  of  benefits  will  be  provided  by  the  laboratory  to 
the  operations  ofiBce  before  submission  of  the  Joint  Work  Statement  by  the  laboratory  to  the 
(qxnticns  ofiSce. 

Such  benefits  may  inchide  one  or  more  of  the  following: 

0         Direct  oriixlirect  investment  in  U.S.-based  plant  and  equipment. 

D         Creation  of  new  and/or  higher  quality  U.S.-based  jobs. 

D         Enhancement  of  the  domestic  skills  base. 

0         Further  domestic  development  of  the  technology. 

Q         Significant  reinvestmem  of  profits  in  the  domestic  economy. 

D         Positive  impact  on  the  U.S.  balance  of  payments  in  terms  of  product  and  service  exports  as  well  as 
foreign  licensing  royalties  and  receipts. 

a         Approjmate  recognition  of  U.S.  taxpayer  support  for  the  technology,  e.g.,  a  quid-pro-quo 

commensurate  with  the  economic  benefit  that  would  be  domestically  derived  by  the  U.  S.  taxpayer 
from  U.S.-based  manu&cture. 

D         Cross-licensing,  sublicensing,  and  reasngnment  provisions  in  liceivses  which  seek  to  maximize  the 
benefits  to  the  U.S.  taxpayer. 
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ABSTRACT  FORMAT  DESCRIPTION 

(Character  limit  for  any  one  field:  2,000)  • 

(Character  limit  for  all  information:  9,000) 

Text  only;  no  diagrams  or  flowcharts 


Ouc  lo  tb«  diflenoces  ia  tat  and  cco^lcxity  tmcof  to&wm  ptduges  tnil  the  cermpoodizif  diffcroieca  ia  tbdr  mpeetzvB  doaancatatioa 
raquirxmenii.  a  specific  form  far  the  rvquind  AhtfncX  docxinKnl  has  ooi  beca  provided.  Imlcad,  this  Ahtfnct  Fonntf  Otacripliao  ooouiu  a  Uatiog  of 
tbe  dau  clcnxnii  req^^irad  for  the  Ahsrid  anrf  a  brief  dacripiioo  of  cadi  daU  clonal.  The  persoaaBcmblmt  the  wiminaJ  padugc  u  ejected  to 
oeau  the  Alxaaa  docsTDcni  utin^  a  texi  edncr.  Please  dou  thai  eadi  of  the  baud  data  ctcmcEda  is  REQUIRED,  aod  a  response  for  cadi  daoa  ekoxoi 
MUST  be  inrl'idrd  in  the  oompleud  Ahstraa  dnnimml 

L  IdcBifiettioD.  ProvidtHMfoUowiagtiMfieldB  Is  be  uaad  to  uniquely  idedify  the  softwm.  ThcaatiaraautMiyiuphtsthaihenerlCWIC 

(keyvodi  in  cooca)  titb  will  be  GombiDed  to  be  uaad  a>  the  idenificauai  of  the  soAwirc. 

SoAwm Acrcoym (limit 20 (AandaiX  ThetanmivcntcthemaincrinajorsepDcaefinoduleparlrsgnluiuaUYtiiniiiitheaiacof 
Ifac  code  partsgr   If  an  ap^rofrisis  nan*  is  not  obvious,  iBva<  ooc  which  ia  related  to  the  emrm 

Sbol  or  KWIC  title  (final  10  diarKias>  Tins  title  should  tcU  K^njOiifi;  of  the  ndun  of  the  oods  •yscia:  calculaiicna]  method,  gaiaueuy. 
f»  any  f»«ftiT»  ifc««  <ii«>my  mA**  t^i^  ^wfa  ^Mj^mpf  f^rwp  ap.nak*»  It  should  bc  txlegrtphtc  ja  stylc,  wilh  HO  call luaixis  descriplan,  but  more 
ftaa  a  saint  of  Leywordi  and  phraseL  Tteword'code*(alaDe)aiid'>«9sffl*daaMb(lan(B*deacriplioBcfaooda'^idU|i.* 

Aalbor  NaBie(s)  and  AffiEsaaoB.  Lia  aiflhor(s)  or  cotfribmos<s)  names  followed  by  the  oninTTaixinal  afBlinion   Ifmorathaaoo* 
iffiHainp  ia  applieihla,  plenae  pair  aaAora  i»ih  thasr  sffiliatinre 

Softwi  Completioa  Dbsl  List  appnximau  daa(s)  thai  the  venioa  of  the  excaOaUc  noAile(sX  utach  viD  ba  cralad  by  Iha  subnined 
proyvB  mndiilra,  wia  fins  naad  m  aa  apphcatwa  uiviiuuuiuM. 

BkirfDeaoiptioB.  ftieflydcaaibe  the  piapcae  of  the  wmpmrr  pi  uy  am,  gale  the  preblembeiat  solved,  and  siiuMuaiiM  the  t»eyn 
*~~— '  *-**  '■fA.-iM^  This  win  be  the  pri—y  fieM  taed  fa  saaouis  r  iiw  m  puipoaea. 

MeAed  of  Sohaioa  ftovide  »  Aon  aamnary  cf  the  malbmialical  imtwts,  cngineaiat  prindplea,  otassrisal  ilfuiiiliM.  and  praoednm 
mcarponsad  mm  the  auAwaia^ 

Computer(s)ibrwbiAaeftw«*iswris<a.  Liaihecaaivuia(sXi.«,.IBM3033,VAX<230iVAXIBMFC;«a«bkhlhissaha!italpei^ase 
wiUnm. 

Operating  Sysloa  Indictr  the '  im  rlii'n  ryrnii  "«*4.  '*t^—  »mmh.^  srA  awy  (tpvi'tww  w#  ^  ^i  nr.i^aK.  i  t .  is  th*  i^"*  '*\<*g  «y*«»w  'r^ii^ 
risetr  woh  no  modificaliona,  or  has  the  opcratiaf  system  beea  modified'cuaomiud.  lfa>odificd,iiolaa>adiSaticasia  field  11. 

iSiip.ii.iimii  mgn.g«/.)  n.«H   lodicale  the  pn>pininioglangua(a(<)ia  which  the  software  is  wriBaBakn(  with  the  appiuiimae 
parocoLa«s  (ia  pansilKsca)  of  each  usad.  For  exan^ile,  FORTRAN  IV  (99HX  Asaembler  (5H). 

Software  Umitaticcia.  ftwide  a  short  para^pi^ooaay  natrietiorisinvlied  by  storage  aHocssjoD,  such  u  the  maxiasum  Dumber  of  cnerfy 
pzujpt  and  meab  poinn,  as  well  as  thoac  due  to  approsmalioBa  used,  lu^  as  in^bed  arfianem<faafe  Umitatiflm.  Also  to  be  usad  to  iadicale 
the  ^^■''VT'^iTr  ^^^if*'*^*^  of  US01,  **'*  or  other  limilJSKQS- 

Uoaqne  Fctfuna  cf  the  Sofiwan.  "'^'■'gf*  *^  »A/-»««(pi  .i;»;»|i.ui.^  f»j«.iw»  .»  «p—;.i  <-^^^i«j«,  »»tir*  -^  i«<hi>«ie«  <»>«  mg  to 
selttX  this  padcage  ow  a  number  of  similar  parfcagn 

Rdalad  aad  Auxiliary  Software  If  the  software  suponda  or  is  aa  exteniion  of  eariia  sofiwara,  ideasi^  the  orifinai  software  here.  Mensify 
aay  propvns  not  coaaidfred  an  iztfe^ra]  part  of  this  softwirc  but  used  in  ccciuictico  with  it  (e.  ^,  for  |i^^im  igpifl  data,  plollin(  resulu,  or 
coupled  through  usa  of  eioeiTutl  data  files).  Note  similar  library  software,  when  known. 

OthCT  ProgiaijjiuiDg  or  Opcraiiag  iDfonnaiiosi  or  Rcstricxiocta.  Indicate  file  naBsng  uaivuiioos  used,  e.g,  (filcttame).OOC  (DOC  is  a 
filename  extension  normally  uaed  to  indiratf  a  documadatioo  fileX  additional  nbrouiuies,  ftmcsioo  libivica,  isszallaliori  support  software,  or 
aay  i^edal  routines  required  for  opoitioo  of  this  psflrsgr  other  than  the  operating  lyAem  and  pugtamuiing  language  requircmeias  hsled  in 
other  ficldt  If  proprietary  software  is  required,  this  should  also  be  indicated. 

Hardware  Requtramama.  I  iflhsnlwart  italinstsnrtirr  "»""■■■"'*"' ^**r^"^«***«"«*^"aT'*'"rft»"'^''**tiiTnTTftlr*"^*wMe.  lachide 
moKtfy  aad  RAM  raquircmaaa,  ia  addrtica  to  any  Doasxandard  feaxurea. 
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Tmt  RaquiRmaai.  ladadi  toy  tiimo(  lequiitinoJ  —■■'■•*-"  b<«b  wkO  ckxic aad fwnrww dock,  uwnwiry  for  tha  twnitieo gf  dx 
padu(e.  Oivt  mougfc  deml  lo  cmhU  Ifac  polaaal  intr  lo  ciliiaBt  tfat  i  »m tiiiu  Bat  fcr  «  pvm  tboice  of proyim  piranam  (tg,  t-lQ 

RiCmnea.  Lia aMjom rfptrtnea pihKfm<Tm.  Lfai(b)mdiiir,titl*,npertagafe0.b*raid«flret4«iBaib«rif(viiU)lcinddiU). 
Kuuujca  m  10  M  fanluBi  wwp  idoiwo  pvu^Nu^i 

(a)  IbfBcooodaamaditlatanfravidodindiAtnbadilpaduae' 

(b)  Aiiy»i1rlitiiHMlb«dycinJwfaaictiiimriib|aa«riUy»v»ihbl«. 

Omm  lAiUoc  <Dd  Ki  y  WW  w  iM 

a.  Tiilijiil  riiiTifli  iriiiii  Piiili    fliimii  fimi  llii  Tiitijiil  ni«ifii  irini  fliiiili  (flff  rniiirr  rf  rTTT"  T)  Itiii  nnii  Im Iii 

dnitniiiwi  ■>  to  be  nifpliil  by  Iho  mhndnir. 

h.  Kcy«ordi-SafaaiiaaidwuUBKh)dtluy«ardit>UluafiTnliitE5TW!lienimalifl>a((Appaid^ 

ICcy«cnlid>smtfaxtinneXoolfa«Ufl«iUbciabj<atoE^TV:  tpfTOTiJbtfcRbdntiddadtotfaetiMuisut.  Sahirnnmi 
Rvnano  lia>  mU  be  avaiUbl*.  ESTSC  m«y  ibo  «jd  Ml<frt>nn«l  ktyworA  la  liJ  ialht  iwlniTH  rf llic  iwtmil 


6  EDBSiA)actC«lcfaiu-EDaxrftiatBdcrit(o>k*(6-di|jl)ieb«aDgnidb)rESTSCpcrtfatEaci(ySaaicsnd 

TadBolofy  Diubuc  (EDB)  Ktam  for  a  AsHmt  brakdoan  of  nbjad  »n. 

17.  Jpomcc.  Thii  6eM.  anpat  by  EST5C  from  BiftrmHinn  yi wiilxl  oath*    Frjngy  8iit»nintl  Fonn,  iiyMta Jn  fuDiui  office 

Of  dn/isMo  re^ooBbls  for  ftiadaig  toB  msww. 

II.  Ualaial  Available.  Thiafi*ktii^byESTSCiitak«aA«aidbfBiiboapwididfla«baaibaBBalfaBB.  Ilirinba 

•.  Co— (ioflhapacfc«»t«viaabKiydh>a«iliuiL 

k  Coo^iacraodta  quantity. 

19.  SkBB.  IVaScM.inpittbyESTSCftriubaioakodaalfanfivaiSUCt,  ooaaaBofaJUtogcf  irfuiualieoeoBoanmywteB 

tt»paefc«yv»iaaMuuaa«d;iBbaeqii«rtv«iioaiiBdditei;<»hMkv«loflaw»ntaabaaB  paftnaddNESCSUOkor 
Ens^ate. 


Note:  The  box  above  indicates  data  elements  that  will  be  determined  by  ESTSC, 

consisting  of  data  extracted  from  other  information  provided  within  the  submittal 
package. 


.92. 


261 


DOE-APPROVED 
CRADA  LANGUAGE 

(To  be  provided  to  potcotixl  Partidpants 
on  first  conuct,  such  as  handouts  at  conferences  and  trade  shows) 


DOE-APPROVED  CRADA  LANGUAGE 

Article  I:  DEFINITIONS 

Article  D:  STATEMENT  OF  WORK 

Article  ID:  TERM,  PJNDING  AND  COSTS 

Article  IV:  PERSONAI.  PROPERFf 

Article  V:  DISCLAIMER 

Article  VI:  PRODUCT  LIABILITY 

Article  Vn:  OBUGATIONS  AS  TO  PROPPJETARY  INFORMATION 

Article  Vm:  OBUGATIONS  AS  TO  PROTECTED  CRADA  INFORMATION 

Article  DC  RIGHTS  IN  GENERATED  INFORMATION 

Article  X:  EXPORT  CONTROL 

Article  XL  REPORTS  AND  ABSTRACTS 

Article  XH:  PRE-PUBUCATION  REVIEW 

Article  Xm  COPYRIGHTS 

Article  XIV:  REPORTING  SUBJECT  INVENTIONS 

Article  XV:  TITLE  TO  SUBJECT  INVENTIONS 

Article  XVI:  FILING  PATENT  APPUCATIONS 

Article  XVD:  TRADEMARKS 

Article  XVnL  MASK  WORKS 

Article  XK:  COST  OF  INTELLECTUAL  PROPERTY  PROTECTION 

Article  XX:  REPORTS  OF  INTELLECTUAL  PROPERTY  USE 

Article  XXI:  DOE  MARCH-IN  RIGHTS 

Article  XXE:  U.S.  COMPETTTIVENESS 

Article  XXm:  ASSIGNMENT  OF  PERSONNEL 

Article  XXIV:  FORCE  MAJEURE 

Article  XXV:  ADMINISTRATION  OF  THE  CRADA 

Article  XXVI  RECORDS  AND  ACCOUNTING  FQR  GOVERNMENT  PROPERTY 

Article  XXVn:  NOTICES 

Article  XXVm:DISPUTES 

Article  XXDt  ENTIRE  CRADA  AND  MODIHCATIONS 

Article  XXX:  TERMINATION 


93 


Dttwiilwr14.1998 


262 


Q7.  You  stated  on  page  4  of  your  prepared  testimony  that  "(l)icensing  of  Government- 
owned  patents  is  authorized  by  35  U.S.C.  207-209,  and  implemented  by  Government- 
wide  regulations  issued  by  the  Department  of  Conunerce,  37  CFR  404." 

Please  provide  a  copy  of  these  documents. 

A7.        Attached  are  copies  of  the  texts  of  35  U.S.C.  207-209  and  37  CFR  404. 
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Q8.  You  also  slated  on  page  4  of  your  prepared  testimony  that  "DOE  implemented  the 
cost  sharing  requirements  of  EPACT  immediately  upon  enactment,  and  issued  final 
guidelines  in  March  1996  by  Acquisition  Letter  96-04  and  Financial  Assistance  Letter 
96-01." 

Q8a.     Please  provides  copies  of  Acquisition  Letter  96-04  and  Financial  Assistance 
Letter  96-01. 

A8a.      Attached  are  copies  of  the  texts  of  Acquisition  Letter  96-04  and  Financial  Assistance 
Letter  96-01. 
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DepiMtment  of  Energy  No.      96-04 

Acquisition  Regulation  Date  .  tlarch.S:.  19S6 

ACQUISITION  LETTER 


mnmm 

This  Acquisition  Letter  is  issued  by  the  Procurement  Executive  pursuant  to  a 
delegation  from  the  Secretary  and  under  the  authority  of  the  Department  of 
Energy  Acquisition  Regulation  (DEAR)  subsections  901.301-70  and  901,301-71. 

I.  Purpose.   The  purpose  of  this  Acquisition  Letter  is  to  provide 

iraplementation  guidance  on  sections  3001  and  3002  of  the  Energy  Policy 
Act,  (EPAct)  42  U.S.C.  13542  for  acquisition  awards, 

II-  Bj)Ck()rQ«nd.  Sections  3001  and  3002  provide  genera)  provisions  covering 
the  research,  development,  demonstration,  and  commercial  application 
activities  to  be  carried  out  under  EPAct,  Section  3001  authorizes  the 
Secretary  to  carry  out  research,  development,  demonstration  and 
commercial  application  programs  through  the  use  of  contracts, 
cooperative  agreements,  grants,  cooperative  research  and  devclopsient 
agreements,  and  Joint  ventures.  It  also  extends  the  protection  of 
information  coverage  of  the  Stevenson-Wydler  Technology  Innovation  Act 
of.l980,  15  U.S.C.  3710  a(c){7}  to  research,  development,  deawnstrationj 
and  coTOwrcial  application  programs  and  activities  under  EPAct. 

Section  3002  imposes  cost  sharing  requirements  for  such  activities. 
Kor  research  and  development  programs,  the  Secretary  shall  require  a 
commitniert  from  non- Federal  sources  of  at  least  20  percent  of  the  cost 
of  the  project,  for  de.TO)nstration  and  commercie!  application 
programs,  ihe  Secretary  shall  require  at  least  50  percent  of  the  costs 
directly  and  .specifically  related  to  any  demonstration  or  conmercial 
application  project  to  be  provided  from  non-Federal  sources. 

The  Secretary  may  reduce  or  eliminate  the  non-federal  requirement  for 
cost  snaring  for  research  and  development  programs  if  the  Secretary 
deterwines  that  the  research  and  development  is  of  a  basic  or 
fundamental  nature.  For  demonstration  and  commercial  application 
programs,  the  Secretary  may  reduce  the  nonfederal  requirement  if  the 
reduction  is  necessary  and  appropriate  considering  the  technological 
risks  involved  in  the  project  and  the  project  is  necessary  to  meet  the 
objectives  of  EPAct, 
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In  calculating  the  amount  of  the  non-Federal  commitment,  the  Secretary 
shall  include  cash,  personnel,  services,  equipment,  and  other  resources. 

III.  Guidance. 

A.  Applicabil itv 

The  requirements  of  Sections  3001  and  3002  apply  to  contracts  for 
research  and  development,  demonstration,  and  commercial  application 
projects  under  an  EPAct  covered  program  which  are  made  on  or  after 
October  24,  1992,  the  effective  date  of  EPAct. 

Any  new  contracts  awarded  after  the  effective  date  of  this 
Acquisition  Letter  must  contain  the  cost  sharing  requirement. 

The  Department  of  Energy  has  determined  that  programs  executed  under 
the  authority  of  the  Small  Business  Innovation  Research  and  Small 
Business  Technology  Transfer  programs  are  not  covered  under  EPACT. 

B.  Contracting  Officer  Responsibilities. 

Contracting  officers  shall  include  the  following  information  in  any 
solicitation  for  research  and  development,  demonstration,  and  commercial 
application  programs  covered  under  EPACT: 

(1)  Protection  of  Information.   The  provisions  of  Section  12(c)(7)  of 
the  Stevenson-Wydler  Technology  Innovation  Act  of  1980,  relating  to  the 
protection  of  information,  shall  apply  to  research,  development, 
demonstration,  and  commercial  application  programs  and  activities  under 
this  Act.  These  provisions  specify: 

0    The  protection  from  public  disclosure  of  trade  secrets  or 
financial  or  commercial  information  that  is  privileged  or 
confidential  and  obtained  in  the  conduct  of  research  or  as  a 
result  of  activities  under  this  Act  from  a  non-Federal  party  to  a 
covered  contract. 

0    The  protection  from  public  disclosure,  for  a  period  of  up  to  five 
years  from  development,  of  information  resulting  from  the  contract 
that  would  be  a  trade  secret  or  commercial  or  financial 
information  that  is  privileged  or  confidential  if  the  information 
had  been  obtained  from  a  non- Federal  party  to  a  covered  contract. 
This  protection  from  public  disclosure  includes  exemption  from 
disclosure  pursuant  to  5  U.S.C.  552(b)  (The  Freedom  of  Information 
Act.) 

The  Contracting  Officer  shall  coordinate  with  OOE  Patent  Counsel  prior 
to  award  of  any  contract  covered  under  EPAct  to  assure  appropriate 
intellectual  property  provisions.  In  no  event  shall  the  Contracting  . 
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Officer  construe  the  data  protection  provisions  to  apply  to  information 
or  data  generated  by  M&O  contractors  under  their  prime  contract  with  the 
Department. 

(2)  Cost  sharing  requirement.  Contractor  proposals  must  show  the 
requisite  cost  sharing  commitment.  The  following  is  suggested  language 
which  could  be  included  in  solicitations. 

Cost  Sharing  Requirement 

EPACT  3002  requires  a  cost  sharing  commitment  of  20  percent 
from  non-Federal  sources  for  research  and  development  projects. 
For  demonstration  or  commercial  application  projects,  the  cost 
sharing  requirement  from  non- Federal  sources  is  50  percent.  Your 
cost  proposal  must  show  the  breakout  between  Federal  and 
non-Federal  sources  and  how  you  propose  to  meet  the  cost  sharing 
requirement.  The  non-Federal  share  may  include  cash,  personnel, 
services,  equipment,  and  other  resources. 

All  cost  sharing  or  matching  contributions,  including  cash  and 
third  party  in-kind,  shall  meet  the  following  criteria: 

(1)  are  verifiable  from  the  contractor's  records, 

(2)  are  not  included  as  contributions  for  any  other  federally- 
assisted  project  or  program, 

(3)  are  necessary  and  reasonable  for  proper  and  efficient 
accomplishment  of  project  or  program  objectives, 

(4)  are  allowable  under  the  applicable  cost  principles, 

(5)  are  not  paid  by  the  Federal  Government  under  another  award, 
except  where  authorized  by  Federal  statute  to  be  used  for  cost 
sharing  or  matching. 

Values  for  contractor  contributions  of  services  and  property  shall 
be  established  in  accordance  with  applicable  cost  principles. 

Volunteer  services  furnished  by  professional  and  technical 
personnel,  consultants,  and  other  skilled  and  unskilled  labor  may 
be  counted  as  cost  sharing  or  matching  if  the  service  is  an 
integral  and  necessary  part  of  an  approved  project  or  program. 
Rates  for  volunteer  services  shall  be  consistent  with  those  paid 
for  similar  work  in  the  contractor's  organization.  In  those 
Instances  In  which  the  required  skills  are  not  found  in  the 
contractor  organization,  rates  shall  be  consistent  with  those  paid 
for  similar  work  in  the  labor  market  in  which  the  contractor 
competes  for  the  kind  of  services  involved. 
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In  addition  to  including  the  appropriate  information  in  solicitations, 
the  contracting  officer  must  also  ensure  that  the  award  document 
incorporates  the  cost  sharing  requirement  and  the  cost  sharing  is 
obtained. 

C.  Waiver  of  cost  sharing  requirement. 

The  Secretary  has  delegated  the  authority  to  make  the  determinations 
waiving  the  section  300Z  non-Federal  cost  sharing  requirement  to  the 
Deputy  Assistant  Secretary  for  Procurement  and  Assistance  Management. 
The  Deputy  Assistant  Secretary  for  Procurement  and  Assistance 
Management,  by  separate  document,  redelegated  authority  to  make 
EPAct  cost  sharing  determinations  to  the  Heads  of  Contracting  Activities 
(HCAs)  and,  with  respect  to  the  financial  assistance  under  the  Office  of 
Energy  Research  Program  Rule,  10  CFR  Part  505,  to  the  Director,  Office 
of  Energy  Research. 

Any  determination  waiving  or  reducing  a  cost  sharing  requirement  must  be 
based  on  the  section  3002  criteria.  For  research  and  development 
programs,  DOE  must  determine  that  the  research  and  development  is  of 
a  basic  or  fundamental  nature. 

For  demonstration  and  commercial  application  programs,  the  determination 
must  show  that  the  reduction  is  necessary  and  appropriate  considering 
the  technological  risks  involved  in  the  project  and  the  project  is 
necessary  to  meet  the  objectives  of  EPAct.  This  determination  should  be 
based  on  demonstrated  results  of  activities  such  as  the  following: 

{])  solicitations.  The  contracting  activity  has  attempted  to 
obtain  cost  sharing,  but  industry  and  others  did  not  respond  to  the 
solicitation. 

(2)  other  studies.  Market  surveys  or  other  studies  have  been 
conducted  which  provide  significant  data  that  commercial  organizations 
are  not  willing  to  participate  in  the  financial  assistance  program  or 
other  activity  because  of  the  cost  sharing  requirements. 

IV.  Effective  Date.  This  Acquisition  Letter  is  effective  upon  Issuance. 

V.  Expiration  Date.  This  Acquisition  Letter  will  remain  in  effect  until 
cancelled. 

VI.  Covered  Prograas.  The  attached  listing  identifies  EPAct  covered 
programs . 
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Attachment 


COVERED  PROGRAMS-  S  3002 
FomU  Energy  R&D 
Coal  All  Programs  IiKluding 
Coal-fired  Diesel  Engines 
Clean  Coal,  Waste-To-Energy 
Nonliiel  Use  of  Coal 
Coal  Refinery  Program 
Coaibed  Methane  Recovery 
Metallurgical  Coal  Development 
Utilization  of  Coal  Wastes 
Underground  Coal  Gasification 
Low-rank  Coal  Research  and  Development 
Magnetohydrodynamics 
Oil  Substitution  Through  Coal  Liquefaction 


EFACT 
SECTIONS 


§1301-131: 
§1302 
§1303 
§1304 
§1305 
§  1306 
§  1307 
§  1308 
§1309 
§  1310 
§1311 
§1312 


Clean  Coal  Technology 


§1321 
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COVERED  PROGRAMS  -  S  3002 
Fos»il  Energy  R&D 
Petroleum 

Enhanced  Oil  Recovery  All  Programs  Including: 
Heavy  Oil 
Light  Oil 
Tar  Sands 

Advanced  Extraction  &  Process  Tech     All  Programs  Including: 
Geological  Science/Extract  Research 
SPT  Technology/Environmental  Research 
University  Geoscience  Research 

Oil  Shale    All  Programs: 


EPACT 
SECTIONS 


§2011 
§2011 
§2011 
§2011 

§2011 
§2011 
§2011 
§2011 

§2012 


Gas 

Natural  Gas  Research  All  Programs  Including: 
Resource  &  Extraction 
Delivery  &  Storage 
Utilization 

Environmental  Research  &  Regulatory  Analysis 
Midcominent  Energy  Research  Center* 

Fuel  Cells  All  Programs  Including: 
Advanced  Research 
Phosphoric  Acid  Systems 
Molten  Carbonate  Systems 
Advanced  Concepts 

Energy  Conservation 

Transportation     All  Programs  Including: 


Alternative  Fuels  Utilization 

Materials  Development 

Heat  Engine  Dewlopment 

Electric  &  Hybrid  Propulsion  Development 

Implementation  &  Deployment 

Management 


§2013-2015 
§2013.2014 
§2013.2014 
§2013,2014 
§2013,2014 
§2013.2015 

§2115 
§2115 
§2115 
§2115 
§2115 


§2021-2025, 
2027,  2028. 
2112 

§2021,2023 

§2021 

§2021.2112 

§2021,2025 

§2021 

§2021 
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Management-Capiial  Equipment  §  202 1 

Advanced  A  utomotive  Fuel  Economy  §  202 1 ,  2022 

Biojuels  User  Facility*  §  202 1 .  2024 

Advanced  Diesel  Emissions  Program  *  §  202 1 ,  2027 

Telecommuting  Study*  §  202 1 ,  2028 

Utility    All  Programs  Including:  §2101 

Integrated  Resource  Planning  §  2 1 0 1 

Program  Direct ion-IRP  §  2 1 0 1 

Energy  Management  Control  §2101 

Industry     All  Programs  Including.  §2101-2108 

Industrial  Wastes  §2101 

Municipal  Solid  Wastes  §  2 1 0 1 

Cogeneration  §2101 

Electric  Drives  §2101,2105 

Materials  Processing  §2101,2107 

Separations  §  2101 

Sensors  &  Controls  §  2101 

Bioprocessing  §  2101 

Enabling  Materials  §  2 1 0 1 

Improved  Combustion  Efficiency  §2101,2107 

Process  Heating  &  Cooling  §  2 1 0 1 ,  2 102 

Implementation  &  Deployment  §  2101 

Management  §  2101 

Management-Capital  Equipment  §  2 1 0 1 

National  Advanced  Manufacturing  Tech  Initiative*  §  2101,  2202 

Pulp  &  Paper*  §2101,2103 

Steel,  A  luminum.  and  Metal  Research  *  §  2 1 0 1 ,  2 1 06 

Energy  Efficient  Environmental  Program  *  §  2 1 0 1 ,  2 1 08 

Buildings     All  Programs  Including:  §2101-2108 

Solar  Technologies  §  2101 

Materials  <&  Structures  §  2 1 0 1 

Lighting  &  Appliances  §  2 1 0 1 

Heating  &  Cooling  Eqtnpment  §  2 1 0 1 ,  2 1 02 

Indoor  A  ir  Quality  §  2 1 0 1 

Building  Systems  Research  §  2 1 0 1 

Federal  Energy  Management  Program  §  2 1 0 1 

Implementation  &  Deployment  §  2 1 0 1 

Management  §  2101 

Management-Capital  Equipment  §  2 1 0 1 
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Advanced  Buildings  for  2005*  §  2 1 0 1 ,  2 1 04 

Energy  Supply  RAD 
Energy  Research 

Fusion  Energy   All  Programs  Including:  §2114 

Confinement  Systems  §  21 14 

Development  &  Technology  §  21 14 

Applied  Plasma  Physics  §2114 

Planning  &  Projects  §  2 1 1 4 

Inertial  Fusion  Energy  §2114 

Program  Direction-Op  Exp  §2114 

Capital  Equipment  &  Construction  §  2 1 14 

Basic  Energy  Sciences  All  Programs  Including:  §  2203 

Materials  Sciences  §  2203 

Chemical  Sciences  §  2203 

Energy  Biosciences  §  2203 

Engineering  &  Geosciences  §  2203 

Applied  Math  Sciences  §  2203,  2204 

Advanced  Energy  Projects  §  2203 

Advanced  Neutron  Source  §  2203 

Program  Direction  §  2203 

Capital  Equipment  §  2203 

Advisory  &  Oversight/Program  Direction  §  2203 

Energy  Research  Analysis  §  2203 

University  cC-  Science  Education  Programs  §  2203 

Experimental  Program  to  Stimulate  Competitive  Research*  §  2203 

Laboratory  Technology  Transfer  §  2203 

Multi-Program  Laboratory  Support  §  2203 

Nuclear  Energy 

Light  Water  Reactor  §  2 1 23,  2 1 26 

Advanced  Reactor  R&D  §  2 1 2 1 ,  2 1 22 

2124,2126 

Facilities  §2126 

Solar  &  Renewables 

Solar  6c  Other  Energy  All  Programs  Including:  §  202 1 ,  2026, 

§2111,2117 

Photovoltaics  §2111 

Biofuels  §  2021 

Solar  Technology  Transfer  §  2 1 1 1 

NREL  §2in 


1 
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Program  Direction-  Other  Solar  Energy  §  2 1 1 1 

Solar  Building  Technology  Research  §  2 1 11  ■ 

Solar  Thermal  Energy  Systems  §  2 1 1 1 

Wind  Energy  Systems  §  2 1 1 1 

Ocean  Energy  System  §  2 1 1 1 

International  Solar  Energy  Program  §  2 1 1 1 

Resource  Assessment  §2111 

Program  Support  §  21 1 1 

Geothermal  §2111 

Hydrogen  Research  §  2026 

Electric  Energy  Systems  including:     Superconductivity  §  2117,  21 11 

Energy  Storage  Systems  §  2 1 1 1 

Environmental  Restoration  &  Waste  Management 

Facility  Transition-Fast  Flux  Test  Facility  §  2 1 1 6 

Civilian  Waste  R&D  §  2 1 1 3 

Electric  &  Magnetic  Fields  Research 

and  Public  Dissemination  Program*  §  21 18 

Spark  M.  Matsunga  Renewable  Energy 

&  Ocean  Technology  Center*  §  21 11,  21 19 

♦Direct  citation  from  Title  XX-XXIII. 
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Pa«»    yi^rrh   fl,    1 996 

Financial  Assistance  Letter 


Authority 

This  Financial  Assistance  Letter  is  issued  by  the  Procurement  Executive  pursuant  to  a 
delegation  from  the  Secretary. 


I.        Purpose.  The  purpose  of  this  Financial  Assistance  Letter  is  to  provide 

implementation  guidance  on  sections  3001  and  3002  of  the  Energy  Policy  Act, 
(EPAct)  42  U.S.C.  13542  for  financial  assistance  awards. 

II.        Background    Sections  3001  and  3002  provide  general  provisions  covering  the 
research,  development,  demonstration,  and  commercial  application  activities  to 
be  carried  out  under  EPAct.  Section  3001  authorizes  the  Secretary  to  carry  out 
research,  development,  demonstration  and  commercial  application  programs 
through  the  use  of  contracts,  cooperative  agreements,  grants,  cooperative 
research  and  development  agreements,  and  joint  ventures,  it  also  extends  the 
protection  of  information  coverage  of  the  Stevenson-Wydier  Technology 
Innovation  Act  of  1980,  15  U.S.C.  3710  a(c)(7)  to  research,  development, 
demonstration,  and  commercial  application  programs  and  activities  under  EPAct. 

Section  3002  imposes  cost  sharing  requirements  for  such  activities.  For 
research  and  development  programs,  the  Secretary  shall  require  a  commitment 
from  non-Federal  sources  of  at  least  20  percent  of  the  cost  of  the  project.  For 
demonstration  and  commercial  application  programs,  the  Secretary  shall  require 
at  least  50  percent  of  the  costs  directly  and  specifically  related  to  any 
demonstration  or  commercial  application  project  to  be  provided  from  non- 
Federal  sources. 

The  Secretary  may  reduce  or  eliminate  the  non-Federal  requirement  for  cost 
sharing  for  research  and  development  programs  if  the  Secretary  determines  that 
the  research  and  development  is  of  a  basic  or  fundamental  nature.  For 
demonstration  and  commercial  application  programs,  the  Secretary  may  reduce 
the  non-Federal  requirement  if  the  reductio.i  is  necessary  and  appropriate 
considering  the  technological  risks  involved  in  the  project  and  the  project  is 
necessary  to  meet  the  objectives  of  EPAct. 
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III.  Guidance. 

A.  ADpHcabintv 

The  requirements  of  Sections  3001  and  3002  apply  to  grants  and 
cooperative  agreements  for  research  and  development,  demonstration, 
and  commercial  application  projects  under  an  EPAct  covered  program  which 
are  made  on  or  after  October  24,  1992,  the  effective  date  of  EPAct. 

For  the  purpose  of  the  cost  sharing  requirements  under  Section  3002, 

financial  assistance  actions  awarded  prior  to  October  24,  1992, 

will  not  be  subject  to  a  cost  sharing  requirement  unless  the  project  Is 

proposed  for  a  renewal  award.  For  financial  assistance  actions  awarded 

on  or  after  the  effective  date  of  EPAct,  for  which  no  cost  sharing  was 

obtained,  cost  sharing  must  be  required  for  the  next  continuation  of  the 

project. 

The  Department  of  Energy  has  determined  that  programs  executed  under 
the  authority  of  the  Small  Business  Innovation  Research  and  Small 
Business  Technology  Transfer  programs  are  not  covered  under  EPACT. 

B.  Contracting  Officer  Responsibilities. 

Contracting  officers  shall  Include  the  following  information  in  any 
sollcltatton  for  research  and  development,  demonstration,  and  commercial 
application  programs  covered  under  EPACT: 

(1)  Protection  of  Information.   The  provisions  of  Section  12(c)(7)  of 
the  Stevenson-Wydler  Technology  Innovation  Act  of  1980,  relating  to  the 
protection  of  Information,  shall  apply  to  research,  development, 
demonstration,  and  commercial  application  programs  and  activities  under 
this  Act.  These  provisions  specify: 

0    The  protection  from  public  disclosure  of  trade  secrets  or 
financial  or  commercial  information  that  is  privileged  or 
confidential  and  obtained  in  the  conduct  of  resea.xh  or  as  a 
result  of  activities  under  this  Act  from  a  non-Federal  party  to  a 
financial  assistance  award. 

0    The  protection  from  public  disclosure,  for  a  period  of  up  to  five 
years  from  development,  of  information  resulting  from  the 
financial  assistance  activities  that  would  be  a  trade  secret  or 
commercial  or  financial  inforirtation  that  is  privileged  or 
confidential  if  the  information  had  been  obtained  from  a  non- 
Feder.al  party  to  a  financial  assistance  award.  This  protection 
from  public  disclosure  includes  exemption  from  disclosure  pursuant 
to  5  U.S.C.  552(b)  (The  Freedom  of  Information  Act.) 
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The  Contracting  Officer  shall  coordinate  with  DOE  Patent  Counsel  prior 
to  award  of  any  financial  assistance  covered  under  EPAct  to  assure 
appropriate. intellectual  property  provisions. 

(2)  Cost  sharing  requirement.  Financial  assistance  applications  must 
show  the  requisite  cost  sharing  commitment.  The  following  is  suggested 
language  which  could  be  included  in  solicitations. 

Cost  Sharing  Requirement 

EPACT  3002  requires  a  cost  sharing  commitment  of  20  percent 
from  non-Federal  sources  for  research  and  development  projects. 
For  demonstration  or  commercial  application  projects,  the  cost 
sharing  requirement  from  non-Federal  sources  is  50  percent.  Your 
application  budget  must  show  the  breakout  between  Federal  and  non- 
Federal  sources  and  how  you  propose  to  meet  the  cost  sharing 
requirement.  The  non-Federal  share  may  include  cash,  personnel, 
services,  equipment,  and  other  resources. 

All  cost  sharing  or  matching  contributions,  including  cash  and 
third  party  in-kind,  shall  meet  the  following  criteria: 

(1)  are  verifiable  from  the  recipient's  records, 

(2)  are  not  included  as  contributions  for  any  other  federally- 
assisted  project  cr  program, 

(3)  are  necessary  and  reasonable  for  proper  and  efficient 
accomplishment  of  project  or  program  objectives, 

(4)  are  allowable  under  the  applicable  cost  principles, 

(5)  are  not  paid  by  the  Federal  Government  under  another  award, 
except  where  authorized  by  Federal  statute  to  be  used  for  cost 
sharing  or  matching. 

Values  for  recipient  contributions  of  services  and  property  shall 
be  established  in  accordance  with  applicable  cost  principles. 

Volunteer  services  furnished  by  professional  and  technical 
personnel,  consultants,  and  other  skilled  and  unskilled  labor  may 
be  counted  as  cost  sharing  or  matching  if  the  service  is  an 
integral  and  necessary  part  of  an  approved  project  or  program. 
Rates  for  volunteer  services  shall  be  consistent  with  those  paid 
for  similar  work  in  the  recipient's  organization.  In  those 
instances  in  which  the  required  skills  are  not  found  in  the 
recipient  organization,  rates  shall  be  consistent  with  those  paid 
for  similar  work  in  the  labor  market  in  which  the  recipient 
competes  for  the  kind  of  services  involved. 


283 


FAL  96-01  (3/08/96) 

Additional  guidance  regarding  cost  sharing  or  matching  provisions  Is 
contained  in  10  CFR  600.123  and  10  CFR  600.224  for  financial  assistance 
recipients. 

In  addition  to  Including  the  appropriate  information  in  solicitations, 
the  contracting  officer  must  also  ensure  that  the  award  document 
incorporates  the  cost  sharing  requirement  and  the  cost  sharing  is 
obtained. 

C.  Waiver  of  cost  sharing  requirement. 

The  Secretary  has  delegated  the  authority  to  make  the  determinations 
waiving  the  section  3002  non-Federal  cost  sharing  requirement  to  the 
Deputy  Assistant  Secretary  for  Procurement  and  Assistance  Management. 
The  Deputy  Assistant  Secretary  for  Procurement  and  Assistance 
Management,  by  separate  document,  redelegated  authority  to  make 
EPAct  cost  sharing  determinations  to  the  Heads  of  Contracting  Activities 
(HCAs)  and,  with  respect  to  the  financial  assistance  under  the  Office  of 
Energy  Research  Program  Rule,  10  CFR  Part  605,  to  the  Director,  Office 
of  Energy  Research. 

Any  determination  waiving  or  reducing  a  cost  sharing  requirement  must  be 
based  on  the  section  3002  criteria.  For  research  and  development 
programs,  the  DOE  must  determine  that  the  research  and  development  is  of 
a  basic  or  fundamental  nature. 

For  demonstration  and  commercial  application  programs,  the  determination 
must  show  that  the  reduction  is  necessary  and  appropriate  considering 
the  technological  risks  involved  in  the  project  and  the  project  is 
necessary  to  meet  the  objectives  of  EPAct.  This  determination  should  be 
based  on  demonstrated  results  of  activities  such  as  the  following: 

(1)  solicitations.  The  contracting  activity  has  attempted  to 
obtain  cost  sharing,  but  industry  and  others  did  not  respond  to  the 
sol icitation. 

(2)  other  studies.  Market  surveys  or  other  studies  have  been 
conducted  which  provide  significant  data  that  commercial  organizations 
are  not  willing  to  participate  in  the  financial  assistance  program  or 
other  activity  because  of  the  cost  sharing  requirements. 

IV.  Effective  Date.   This  Financial  Assistance  Letter  Is  effective  upon 

issuance. 

V.  Expiration  Oate.  This  Financial  Assistance  Letter  will  r-emaln  In  effect 
until  cancelled. 

VI.  Covered  Programs.  The  attached  listing  Identifies  EPAct  covered 

programs. 
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Attachment 


COVERED  PROGRAMS-  §  3002 
Fossil  Energy  R&D 
Coal  A II  Programs  Including 
Coal-fired  Diesel  Engines 
Clean  Coal,  Waste-To-Energy 
Nonfuel  Use  of  Coal 
Coal  Refinery  Program 
Coalbed  Methane  Recovery 
Metallurgical  Coal  Development 
Utilization  of  Coal  Wastes 
Underground  Coal  Gasification 
Low-rank  Coal  Research  and  Development 
Magnetohydrodynamics 
Oil  Substitution  Through  Coal  Liquefaction 


EPACT 
SECTIONS 


§1301-1312 

§1302 

§1303 

§1304 

§1305 

§1306 

§  1307 

§  1308 

§1309 

§1310 

§1311 

§1312 


Clean  Coal  Technology 


§1321 
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COVERED  PROGRAMS  -  S  3002 
Fossil  Energy  R&D 
Petroleum 

Enhanced  Oil  Recovery  All  Programs  Including: 
Heavy  Oil 
Light  Oil 
Tar  Sands 

Ad\'anced Extraction  &  Process  Tech     All  Programs  Including: 
Geological  Science/Extract  RescarcFi 
SPT  TechnoIogy/EnvironmentaJ  Research 
University  Geoscience  Research 

Oil  Shale     All  Programs: 


EPACT 
SECTIONS 


§2011 
§2011 
§2011 
§2011 

§201! 
§  201 1 
§2011 
§2011 

§2012 


Gas 

Natural  Gas  Research  All  Programs  Including: 
Resource  &  Extraction 
Delivery  &  Storage 
Utilization 

Environmental  Research  &  Regulatory  Analysis 
Midcontinent  Energy  Research  Center* 

Fuel  Cells  All  Programs  Including: 
Advanced  Research 
Phosphoric  Acid  Systems. 
Molten  Carbonate  Systems 
Advanced  Concepts 

Energy  Conservation 

Transportation     All  Programs  Including: 


Alternative  Fuels  Utihzation 

Materials  Development 

Heat  Engine  Development 

Electric  &  Hybrid  Propulsion  Development 

Implementation  &  Deployment 

Management 


§2013-2015 
§2013,2014 
§  2013,  2014 
§2013,2014 
§2013,2014 
§2013,2015 

§2115 
§2115 
§2115 
§2115 
§2115 


§  2021-2025, 
2027,  2028, 
2112 

§2021,2023 

§2021 

§2021,2112 

§2021,2025 

§2021 

§2021 


37-345   97-10 
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Maiiagemeni-Capital  Equipment  §  202 1 

Advanced  Automotive  Fuel  Economy  §  2021, 2022 

Biofuek  User  Facility*  §  2021, 2024 

Advanced  Diesel  Emissions  Program  *  §  202 1 ,  2027 

Telecommuting  Study*  §2021,2028 

Utility    All  Programs  Including:  §2101 

Integrated  Resource  P/annittg  §  2 1 0 1 

Program  Direction-IRF  §2101 

Energy  Management  Control  §2101 

Industry    All  Programs  Including:  §2101-2108 

Industrial  Wastes  §  21 0 1 

Municipal  Solid  Wastes  §  2101 

Cogeneration  §  2101 

Electric  Drives  §  2 10 1 , 2 1 05 

Materials  Processing  §  2101,  2107 

Separations  §  2101 

Sensors  &  Controls  §  2101 

Bioprocessing  §  2101 

Enabling  Materials  §2101 

Improved  Combustion  Efficiency  §  2 1 0 1 , 2 1 07 

Process  Heating  &  Cooling  §  2101, 2102 

Implementation  &  Deployment  §2101 

Management  §  2101 

Management-Capital  Equipment  §2101 

National  Adwinced Manufacturittg  Tech  Initiative*                                §  2101 ,  2202 

Pulp  &  Paper*  §2101.2103 

Steel.  Aluminum,  and  Metal  Research  *  §  2101 ,  2106 

Energy  Efficient  Environmental  Program*  §  2101,  2108 

Baildings    All  Programs  Including:  §  2101-2108 

Solar  Technologies  §  2101 

Materials  &  Structures  §  2101 

Lighting  <£  Appliances  §  2 1 0 1 

Heating  <$  Cooling  Equipment  §  2101, 2102 

Indoor  Air  Quality  §  2101 

Building  Systems  Research  §2101 

Federal  Energy  Management  Program  §2101 

Implementation  &  Deployment  §  2101 

Management  §  2101 

Management-Capital  Equipment  §  2 1 0 1 
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Advanced  Buildings  for  2005  *  §  2 1 0 1 ,  2 1 04 

Energy  Supply  RAD 
Energy  Research 

Fusion  Energy   All  Programs  Including:  §  21 14 

Confinement  Systems  §2114 

Development  &  Technology  §2114 

Applied  Plasma  Physics  §2114 

Planning  &  Projects  §2114 

Inertial  Fusion  Energy  §2114         " 

Program  Direction-Op  Exp  §2114 

Capital  Equipment  &  Construction  §  21 14 

Basic  Energy  Sciences  All  Programs  Including: .  §  2203 

Materials  Sciences  §  2203. 

Chemical  Sciences  §  2203 

Energy  Biosciences  §  2203 

Engineering  &  Geosciences  §  2203 

Applied  Math  Sciences  §  2203,  2204 

Advanced  Energy  Projects  §  2203 

Advanced  Neutron  Source  §  2203 

Program  Dirertion  §  2203 

Capital  Equipment  §  2203 

Advisory  &  Oversight 'Program  Direction  §  2203 

Energy  Research  Analysis  §  2203 

University  &  Science  Education  Programs  §  2203 

Experimental  Program  to  Stimulate  Competitive  Research*  §  2203 

Laboratory  Technology  Transfer  §  2203 

Multi-Program  Laboratory  Support  §  2203 

Nuclear  Energy 

Light  Water  Reactor  §2123,2126 

Advanced  Reactor  R&D  §2121,2122 

2124,2126 

Facilities  §  2126 

Solar  &  Rcncwables 

5'o/ar  <6  (9/Aer  Energy  All  Programs  Including:  §2021,2026, 

§2111,2117 

Photovoltaics  §2111 

Biofuels  §  2021 

Solar  Technology  Transfer  §2111 

NREL  §2111 
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Program  Direction-  Other  Solar  Energy  §  21 1 1 

Solar  Building  Technology  Research  §  21 II  • 

Solar  Thermal  Energy  Systems  §  21 1 1 

Wind  Energy  Systems  .  §  21 1 1 

Ocean  Energy  System  §  21 1 1 

'  International  Solar  Energy  Program  §  21 1 1 

Resource  Assessment  §2111 

Program  Support  §  21 1 1 

Geothermal  §2111 

Hydrogen  Research  §  2026 

Electric  Energy  Systems  including:     Superconductivity  §  21 17,  21 1 1 

Energy  Storage  Systems  §  21 1 1 

Enviroomental  Restoration  &  Waste  Management 

Facility  Transition-Fast  Flux  Test  Facility  §  21 16 

Civilian  Waste  R&D  §  21 13 

Electric  &  Magnetic  Fields  Research 

and  Public  Dissemination  Program*  §  21 18 

Spark  M.  Matsunga  Renewable  Energy 

&  Ocean  Technology  Center*  §2111,2119 

♦Direct  citation  from  Title  XX-XXIII 
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Q8b.  EPACT  was  signed  into  law  on  October  24,  1992.  Why  did  it  take  the 
Department  nearly  3  %  years  to  issue  final  guidance? 

A8b.  A8b.  From  the  tame  EPACT  was  signed  into  law  in  October  1992  until  the  final 
guidance  was  issued  in  1996,  many  issues  were  raised  with  respect  to  the 
interpretation  of  certain  parts  of  Section  2306  and  the  way  it  should  be 
implemented.  During  this  time  penod  DOE  prepared  Financial  Assistance  Letter 
94- IR  (September  1994)  and  10  CFR  600,  each  of  which  provided  guidance  on 
implementation  of  Section  2306.  Throughout  this  time  DOE  ahvays  updated  its 
current  implementation  guidance  and  procedures  as  a  result  of  the  lessons  being 
continuously  learned  in  each  new  Section  2306  determination. 

In  April  of  1994  DOE  prepared  a  proposed  schedule  for  rulemaking  in  order  to 
implement  Section  2306  of  EPACT  which  set  forth  milestone  dates  beginning  with 
initial  drafting  on  April  20,  1994,  and  ending  with  publication  of  the  final  rule  on 
March  17,  1995.  In  May  1994  DOE  determined  to  accelerate  the  rulemaking  by 
utilizing  the  "reengineered"  process  and  proposed  September  1994  as  the  time 
frame  for  publishing  the  final  rule.  However,  as  the  rulemaking  progressed,  many 
issues  were  raised  by  various  interested  parties.  These  issues  included  who  was  to  be 
included  as  "companies"  that  could  participate,  how  to  treat  teams  of  participants, 
treatment  of  participants  whose  status  changed  during  the  term  of  the  award,  how 
did  the  North  American  Free  Trade  Agreement  affect  implementation  of  Section 
2306,  and  how  was  Section  2306  to  be  implemented  with  respect  to  the  Small 
Business  Innovation  Research  and  Small  Business  Technology  Transfer  programs. 
As  a  result  of  these  and  other  issues,  the  final  rule  wasn't  published  until  February 
23,  1995. 

Although  the  final  guidance  provided  by  Acquisition  Letter  96-04  and  Financial 
Assistance  Letter  96-01  was  not  finalized  until  Vh  years  after  EPACT  was  signed 
into  law,  it  reflects  DOE's  deliberate  process  of  adequately  addressing  all  the  unique 
issues  that  arose  during  this  time  period. 

Q9.       The  following  question  was  submitted  by  Congressman  Steve  SchifT,  Chairman  of  the  Basic 
Research  Subcommittee: 

"It  is  my  understanding  that  licensing  arrangements  entered  into  by 
DOE  laboratories  and  industry  for  the  purpose  of  commercializing 
technology  developed  at  the  labs  permit  the  companies  involved  to  insist  that 
the  licensing  fees  and  royalties  be  kept  secret.  I  have  been  told  that  royalty 
arrangements  are  kept  private  to  protect  sensitive  busicess  information  that 
might  be  inferred  from  the  rate  and  time  established  by  an  arrangement. 

"Is  it  necessary,  as  some  maintain,  to  keep  this  information  private  in 
order  to  ensure  that  the  government  will  be  able  to  continue  to  attract 
industry  to  these  programs?  What  information  from  licensing  arrangements 
must  be  released?  What  is  the  difference  between  the  information  that  must 
be  made  public  and  that  which  can  remain  secret?  How  does  the 
government  ensure  that  taxpayers  are  receiving  a  return  on  their  investment 
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when    private    sector    partners    choose    to    exercise    their    'right'    to    keep 
information  from  being  divulged?" 

A9.  DOR  has  been  sensitive  to  its  laboratory  contractors'  contentions  that  licensing  and  royalty 
information  should  be  kept  confidential  in  order  to  make  laboratory  licensing  programs 
attractive  to  industry.  The  laboratones  generally  do  annually  provide,  for  public  release, 
information  on  the  numbers  of  licenses  and  aggregate  royalties  received  in  a  particular  year. 
DOE  generally  concurs  with  the  laboratories  that  public  release  of  specific  licensing 
information  such  as  royalties  from  a  license,  royalty  rate,  royalty  base,  sales  of  licensed 
product  and  name  of  licensee  should  not  be  made  public  by  the  Government  since  it  would 
likely  discourage  some  companies  from  laboratory  licensing  programs  based  on  concerns 
that  their  sensitive  business  information  may  be  unfairly  available  to  competitors. 
Government  oversight  over  laboratory  technology  transfer  activities  is  generally 
accomplished  through  its  right  to  review  and  audit  this  information  at  the  laboratory,  and,  in 
potential  conflict  of  interest  situations,  to  pre-approve  the  license,  without  the  necessity  of 
these  records  being  potentially  publicly  available.  Since  the  technology  arose  under 
Laboratory  mission  research,  taxpayers  have  received  a  return  on  their  investment  by  virtue 
of  the  mission-related  research.  Any  royalties  received  by  the  laboratories  amount  to  an 
added  benefit. 

The    following    questions    were    submitted    by    Congressman    Tom    Roemer,    Ranking 
Democratic  Member,  Subcommittee  on  Energy  and  Environment: 

QIO.  Broadly  speaking,  what  costs  could  be  included  in  the  calculation  of  the  amount  to 
be  recouped  in  a  recoupment  agreement?  For  instance,  when  the  University  of  New 
Mexico  looked  at  the  costs  involved  with  two  technology  transfer  activities  at  Sandia 
National  Laboratories,  they  found  that  the  direct  costs,  through  the  technology 
transfer  grant,  were  relatively  small  when  compared  with  the  total  cost  of  the 
technology  transfer  activity,  which  included  the  labor  costs  of  Sandia  personnel.  Are 
their  precedents  concerning  the  inclusion  or  exclusion  of  labor  costs  in  either  public 
or  private  sector  recoupment  agreements? 

AlO.  Whatever  the  contractual  agreement  (whether  or  not  involving  any  form  of  recoupment), 
the  Department  of  Energy's  pricing  requirements  are  set  forth  at  10  CFR,  Part  1009, 
"General  Policy  for  Pricing  and  Charging  for  Materials  and  Services  Sold  by  DOE."  In 
establishing  the  basis  for  DOE  or  laboratory  cost.  Part  1009  provides  that  direct  and 
allowable  costs  may  include,  but  are  not  limited  to,  the  following  cost  elements: 

1.  Direct  labor; 

2.  Personnel  fringp  benefits; 

3.  Direct  materials  and  other  direct  costs; 

4.  Overhead  costs,  such  as  maintenance  and  utilities; 

5.  General  administrative  costs  (of  DOE's  management  and  operating  contractor), 
such  as  legal  or  procurement; 
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6.  Depreciation  costs  covering  facilities  and  equipment;  and 

7.  Departmental  added  factor  (overhead),  which  includes  costs  incurred  by  DOE  for 
the  administration  and  direction  of  the  DOE  work  for  others  program. 

Qll.  Industry  representatives  sometiines  state  that  recoupment  agreements  can  harm  the 
competitiveness  of  American  companies  abroad.  What  would  be  the  process  of 
determining  whether  such  a  claim  were  true,  especially  in  the  relatively  simple  case 
of  a  specific  company  with  a  specific  product. 

All.  ITiere  is  no  specifically  defined  departmental  process;  such  decisions  would  be  made  on  a 
case  by  case  basis  involving  Departmental  experts  from  the  program  sponsoring  the  work. 

Q12.  According  to  the  GAO,  one  of  the  problems  that  DOE  has  had  recently  in 
administering  recoupment  agreements  is  the  development  of  a  sound  accounting 
system  to  determine  the  amount  and  schedule  on  which  recoupment  payments 
should  be  made.  What  components  should  compromise  such  a  system  and  what  are 
the  major  obstacles  to  developing  a  sound  system? 

A12.  The  Office  of  CFO  has  committed  to  developing  appropriate  financial  policies  and 
procedures  over  Departmental  recoupment  activities  for  issuance  by  January  31,  1997. 
Guidance  in  the  future  should  encompass  royalties  and  return  on  investment  activities.  In 
developing  the  financial  guidance  on  recoupment  activities,  the  Office  of  Chief  Financial 
Officer  intends  to  work  with  appropriate  elements  of  the  Department  and  with  OMB. 
During  the  development  process,  relevant  components  of  such  a  system  will  be  identified 
and  included  as  appropriate.  Initial  ideas  as  to  what  may  comprise  such  a  system  are  as 
follows:  (1)  departmental  financial  policy  statement  to  include  designation  of 
responsibilities  for  various  functions;  (2)  establishment  of  accounts  for  deposit  and 
recording  of  recoupments  collected;  (3)  program  determination  of  how  collections  will  be 
used  in  accordance  with  applicable  statutes;  (4)  program  establishment  of  mechanism  for 
monitoring  progress  of  work  under  agreements  to  ensure  awareness  of  events  that  tri^er 
repayments  due;  and  (5)  cooperation  among  the  various  program  and  support  offices,(e.g., 
finance  and  procurement  offices)  to  ensure  appropriate  actions  in  a  timely  fashion  (e.g., 
prior  to  initiation  of  agreements  with  recoupment  provisions,  programs  need  to 
communicate  with  cognizant  procurement  offices  in  establishing  terms  of  agreements, 
including  designation  of  costs  to  be  recouped).  During  the  performance  stage  of 
agreements,  programs  need  to  interface  with  cognizant  finance  offices  to  initiate  timely 
billing  and  collection  procedures  as  well  as  appropriate  budgetary  treatment  of  recoupments 
received  and  anticipated.  One  major  obstacle  in  developing  a  sound  system  is  that  it's 
impossible  for  the  programs  to  know  with  absolute  certainty  (without  100%  audit  which 
would  be  costly  and  perhaps  not  cost-effective)  what  projects  are  eligible  for  recoupment  in 
terms  of  being  commercially  successful. 
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Q13.  How  has  the  signing  of  GATT  (with  its  strict  cost-sharing  requirements  for  federal 
R&D)  affected  DOE's  cost-sharing  practices? 

A13.  Article  8  of  the  World  Trade  Organization  Agreement  on  Subsidies  and  Countervailing 
Measures  provides  that  research  and  development  subsidies  are  non-actionable  if  they  meet 
the  criteria  specified  in  Article  8.  A  WTO  member  country  has  no  right  to  impose 
countervailing  measures,  or  to  seek  remedies  under  the  Agreement's  dispute  settlement 
mechanism,  with  respect  to  non-actionable  subsidies.  All  subsidies  that  are  not  specific,  or 
not  deemed  to  be  specific,  within  the  meaning  of  the  Agreement,  are  non-actionable.  In 
addition,  assistance  for  research  activities  by  firms,  higher  education  establishments,  or 
research  establishments  on  a  contract  basis  are  non-actionable  if  the  assistance  covers  no 
more  than  75  percent  of  industrial  research  costs  or  50  percent  of  pre-competitive 
development  activity. 

It  has  not  been  determined  that  any  DOE  research  and  development  program  constitutes 
an  actionable  study.  The  United  States  has  reported  DOE  programs  to  the  WTO  Subsidies 
Committee  in  the  United  States'  general  notification  of  U.S.  Government  programs,  subject 
to  a  proviso  that  the  notification  does  not  mean  that  any  particular  program  constitutes  a 
subsidy,  or  a  subsidy  specific  to  any  particular  industry  or  region.  Although  DOE  did  not 
report  any  of  its  subsidies  as  "non-actionable"  under  Article  8,  DOE  believes  that  all  of  its 
subsidies  are  non-actionable.  Therefore,  DOE  has  not  found  it  necessary  to  change  its 
funding  policies,  which  thus  far,  are  unchallenged  by  WTO  member  countries. 

DOE's  contribution  to  the  United  States'  notification  indicated  the  government's  share  of 
costs  under  each  program.  We  are  not  aware  of  any  program  which  provides  more  than  75 
percent  of  industrial  research  costs  or  more  than  50  percent  of  the  costs  of  pre-competitive 
development  activity. 

Q14.  The  DOE  IG  has  questioned  the  accounting  of  in-kind  contributions  on  some 
CRADAs.  What  is  the  status  of  these  inquiries  and  will  DOE  institute  stricter 
accountability  requirements  for  in-kind  contributions  as  a  result  of  these 
investigations? 

A14.  The  perspective  of  the  IG,  that  partners  who  receive  no  Federal  fxinds  should  be  subjected 
to  audits,  has  been  rejected  as  overzealous,  unnecessary  and  counterproductive  by  the 
Department's  leadership.  The  Department  and  its  laboratories  have  a  process,  which  is 
based  on  how  in-kind  contributions  are  evaluated  under  procurements,  for  validating  the 
value  of  the  partner's  contributions.  The  laboratories  and  facilities  perform  the  validation 
and  the  Operations  Offices,  as  part  of  their  oversight  activities,  ensure  that  the  laboratories 
and  facilities  are  diligent  in  the  performance  of  these  validations.  The  Department  has 
taken  the  position  that  what  is  important  are  the  outcomes  of  the  joint  efforts.  If  the 
Department  found  a  way  to  deliver  the  scientific  and  technical  results  from  its  portion  of 
the  research  faster  and  for  less  cost  than  originally  estimated,  the  partner  would  not  request 
that  the  Department  expend  the  planned  level  of  effort,  nor  should  the  taxpayer  go  through 
the  expense  of  such  an  audit  when  what  is  at  issue  is  the  effective  use  of  the  private  party's 
funds,  not  the  taxpayers.  Our  partners  have  indicated  that  they  would  find  such  audits  (or 
inspections  or  evaluations)  costly  and  intrusive  to  the  point  of  making  the  proposed 
relationship  not  worth  the  trouble.    Our  goals  are  to  deliver  research  results  against  our 
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mission  priorities  while  making  the  partnership  reasonably  attrac.tivt;  (o  our  partners  as 
provided  for,  and  encouraged,  by  statute.  The  suggested  audit  appro,ich  flies  in  the  face  of 
such  Congressionai  guidance  and  program  management  best  practices. 

The  Department  does  not  have  a  formally  established  goal  for  in-kind  contributions, 
although  some  specific  activities,  such  as  Defense  Programs  Technology  Transfer  Initiative, 
at  various  times  has  indicated  an  expectation  that  the  division  would  be  fifty-fifty.  The 
DOE  did  not  establish  such  a  Department-wide  expectation  for  several  reasons.  First,  it 
was  not  clear  that  one  size  fit  all,  and  that  in  terms  of  basic  research  the  risk  might  be 
greater,  making  a  greater  Federal  contribution  more  reasonable,  and  in  applied  research  the 
reduced  risk  might  lead  to  greater  partner  contributions.  This  in  fact  nimed  out  to  generally 
be  the  case.  Additionally,  there  was  a  concern  that  small  businesses  might  not  be  able  to 
"match"  contributions  but  could  contribute  nonetheless  in  ways  that  had  programmatic 
benefits.  Furthermore,  in  some  cases  there  were  several  laboratories  and  several  partners 
involved  and  the  accounting  to  demonstrate  50%-50%  would  have  been  complex,  costly, 
and  not  add  to  the  likely  success  of  the  project.  Most  importantly,  as  a  matter  of  principle, 
the  relationship  vras  deemed  to  be  driven  by  the  nature  of  the  project  and  then  the  criterion 
was  "were  the  proposed  contributions  reasonable."  The  statutory  guidance  for  CRADAs 
was  silent  on  the  division  but  was  clear  on  the  desire  to  get  effective  leveraging  encouraged. 
The  Department  therefore  had  no  formal  expectations  for  the  division  but  did  monitor 
through  the  CRADA  Information  Management  System  and  its  successor,  the  Integrated 
Technology  Transfer  System,  the  division  of  investment  in  several  categories  (by 
technology,  program,  laboratory,  etc)  in  order  to  identify  anomalies.  The  expectations  are 
communicated  primarily  as  part  of  the  negotiation  process,  but  when  there  is  a  specific 
programmatic  criteria  that  would  also  be  communicated  as  part  of  any  preliminary 
programmatic  announcements  and  associated  programmatic  information.  NXTiat 
information  DOE  does  obtain  on  the  partner's  in-kind  contribution  is  initially  developed  as 
part  of  the  negotiation  process.  The  laboratory  determines  whether  the  valuation  is 
reasonable.  There  are  periodic  project  reviews  where  the  technical  progress  is  evaluated  and 
it  is  possible  that  issues  of  the  timeliness  and  extent  of  provision  of  planned  in-kind 
contributions  could  be  addressed— but  in  the  programmatic  context  and  not  as  a  separate 
issue.  Once  the  level  of  effort  for  each  party  is  determined  ihc  focus  is  then  on 
accomplishing  the  task.  Our  partners  typically  do  not  seek  to  audit  the  laboratories 
expenditures  or  we  their's.  Outcomes  of  projects  are  evaluated  by  those  involved  in  the 
project  and  may  also  be  evaluated  either  separately  or  as  part  of  a  series  of  activities  within 
the  laboratories,  by  the  Operations  OfFice  and  by  the  fijnding  program  or  programs.  Often 
the  project  fits  into  a  larger  program  activity  at  a  laboratory  and  is  reviewed  as  part  of  the 
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GAG'S  RESPONSE  TO  SUBCOMMITTEE'S  QUES'HONS 

Question  1: 

Your  report  shows  a  wide  variance  of  repayment  programs,  and  none  at  all  in  the 
case  of  programs  such  as  the  Advanced  Turbine  Program.   Did  you  find  any 
rationale  for  some  programs  having  repayment  provisions  and  others  none? 

GAO's  Response: 

As  our  report  points  out,'  DOE  does  not  have  a  Department  policy  for  recovering 
its  investment  in  technology  development  programs  and  projeciis,  and  as  a  result, 
we  could  not  find   agency  rationale  for  why  some  cost-shared  programs  have  a 
repayment  requirement  and  most  do  not.   Although  DOE  considered  having  such  a 
policy  in  1991  and  even  developed  a  draft  order  with  criteria  and  guidelines  for 
determining  when  repayment  is  appropriate,  the  order  was  never  implemented. 

We  did  find  that  in  the  four  programs  that  require  repayment  for  technologies  that 
are  successfully  commercialized,  the  Congress  encouraged  or  required  repayment 
As  our  report  points  out,  appropriations  laws  require  repayment  for  projects  in  the 
Metals  Initiative  Program.   Repayment  is  recommended  in  appropriations  reports 
for  the  Electric  Vehicles  Advanced  Battery  Program  and  for  a  portion  of  additional 
funding  provided  under  a  specific  contract  in  the  Advanced  Light  Water  Reactor 
Program.   (DOE  also  decided  to  require  repayment  for  two  other  projects  under  a 
cooperative  agreement  in  the  Advanced  Reactor  Program.)   DOE  made  a 
programmatic  decision,  in  consultation  with  the  Congress  and  industry,  to  require 
repayment  for  projects  in  the  Clean  Coal  Technology  Program. 

DOE's  national  laboratories  and  energy  research  centers  can  also  receive  royalties 
and  fees  from  licensing  patents  for  inventions,  processes,  and  services  that  the 
laboratories  and  centers  develop,  or  that  are  developed  under  CRADAs  and  other 
mechanisms.   Although  the  provisions  covering  these  agreements  can  constitute  a 
form  of  repayment,  they  are  designed  to  provide  the  government  with  a  way  to 
share  in  the  success  of  a  technology  and  are  independent  of  the  government's 
contribution  to  the  underlying  technology. 

Question  2: 

If  the  Congress  wanted  to  make  sure  that  recovered  funds  were  plowed  back  into 
the  program,  what  would  be  the  best  mechanism? 


'Energy  Research:   Opportunities  Exist  to  Recover  Federal  Investment  in  Technologv 
Development  Projects  (GAO/RCED-96-141,  June  26,  1996). 
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GAO's  Response: 

During  our  review  many  DOE  officials  indicated  that  any  proceeds  from  repayment 
programs  should  flow  back  into  the  program  to  leverage  the  federal  funding  that 
would  be  available  for  ongoing  and  future  projects,  rather  than  be  deposited  in  the 
Treasury.   Without  additional  work,  we  are  unable  to  provide  a  definitive  answer  to 
the  best  mechanism  to  use  because  it  was  beyond  the  scope  of  our  work 
concerning  the  recovering  of  the  federsd  investment  in  technology  development 
projects.   However,  based  on  prior  work,  we  have  the  following  observations. 

During  1996,  we  testified  on  concession  reform  on  federal  lands  and  issued  several 
reports  on  concessions  operations  in  the  federal  government.   Our  work  has  shown 
that  retaining  fees  for  use  in  agencies'  operations  serves  as  a  powerful  incentive  in 
managing  concessions.   Our  May  1996  report  on  concessions  contracting  in  the 
Department  of  Defense's  three  military  exchange  services  showed  that  a  key  factor 
increasing  the  exchange  services'  rate  of  return  was  the  agencies'  authority  to 
retain  concession  fees.^   Our  April  1996  report  on  concessions  operations  in  civilian 
agencies  throughout  the  federal  government  also  indicated  that  when  agencies  are 
authorized  to  retain  most  of  their  concession  fees,  the  return  to  the  government  is 
significantly  higher.''  In  addition,  our  past  work  in  the  Park  Service  and  Forest 
Service  has  indicated  that  retaining  additional  financial  resources  through  fees- 
including  entrance  fees,  user  fees,  and  concession  fees-will  provide  some 
assistance  to  parks,  forests,  and  other  recreational  areas  across  the  nation  to  meet 
a  backlog  of  several  billion  dollars  of  unmet  maintenance  and  infrastructure  needs. 

However,  permitting  agencies  to  retain  a  portion  of  the  fees  from  concessioners 
has  a  number  of  tradeoffs.   If  the  Congress  decides  to  use  increased  fees  to 
supplant  rather  than  supplement  existing  appropriations,  this  incentive  could  be 
significantly  reduced.   Our  July  1996  testimony  noted  that  permitting  the  land 
management  agencies  to  retain  fees  is  a  form  of  "backdoor"  spending  authority, 
and  as  such  raises  questions  of  oversight  and  accountability.''  In  addition, 
esirmarking  revenues  reduces  govemmentwide  budgetary  flexibility  as  the  activities 
targeted  to  receive  the  funds  do  not  compete  for  them  against  other  potential  uses. 
Also,  concessions  and  most  other  activities  that  generate  fees  from  the  public  are 


^Concessions  Contracting:   POD  Military  Exchange  Services'  Rates  of  Return  (GAO/GGD- 
96-108,  May  9,  1996). 

^Concessions  Contracting:   Govemmentwide  Rates  of  Return  (GAO/GGD-96^6,  Apr.  29, 
1996). 

'Federal  Lands:   Concession  Reform  is  Needed  (GAO/T-RCED/GGD-96-223,  July  18,  1996). 
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of  a  continuing  nature  and  can  be  predicted,  whereas  repayments  from  research 
and  development  projects  would  not  likely  provide  a  steady  stream  of  budgetary 
resources.   Repayments  would  also  be  less  certain  because  they  would  depend  on 
whether  the  federal  contribution  results  in  a  marketable  product   Finally,  it  may 
not  be  desirable  to  allow  funds  to  flow  back  to  programs  that  are  scheduled  to  be 
terminated  at  some  point  in  the  future. 

Question  3: 

You  recommend  a  grace  period  after  a  project  ends  before  repayment  begins.   Is 
this  common  practice  in  the  private  sector? 

GAO's  Response: 

Our  report  noted  that  one  way  to  mitigate  DOE's  concern  about  the  effect  of 
repayment  on  the  ability  of  the  entity  carrying  out  the  project  to  compete  in  the 
marketplace  could  be  to  allow  a  grace  period  after  a  project  ends  before  requiring 
repayment  to  begin.   Our  work  did  not  address  industrywide  practices  with  respect 
to  repayment  and  grace  periods.    However,  from  our  discussions  with  DOE 
officials  and  some  project  participants  involved  in  the  DOE  programs  that  require 
repayment,  we  obtained  the  following  information  with  respect  to  private  sector 
grace  periods. 

In  the  Electric  Vehicles  Advanced  Battery  Program,  the  Advamced  Battery 
Consortium  requires  repayment  of  its  investment  in  six  of  its  eight  subcontracts 
with  battery  developers.   However,  the  consortium  allows  a  grace  period  before 
repayment  begins  in  only  one  of  its  subcontracts. 

In  the  Advanced  Light  Water  Reactor  Program,  the  Advanced  Reactor  Corporation 
requires  repayment  of  its  investment  in  two  first-of-a  kind  engineering  projects 
being  conducted  under  separate  subcontracts  with  General  Electric  and 
Westinghouse.  According  to  DOE  program  officials,  the  two  subcontractors  are 
required  to  pay  the  Advanced  Reactor  Corporation  a  royalty  on  all  commercial 
sales  or  licervsing  of  the  technologies  over  a  20-year  period.    We  were  told  that 
there  is  no  grace  period. 

A  state  official  whose  office  provides  cost-share  funding  for  projects  that  develop 
cleaner,  more  efficient,  and  less  expensive  coal  technologies,  including  some 
projects  in  DOE's  Clean  Coal  Technology  Program,  told  us  that  her  office  generally 
requires  repayment  with  no  grace  period  if  the  technologies  are  commercialized. 
However,  the  state  official  said  that  her  office  has  provided  a  grace  period  in  rare 
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instances  to  allow  a  small  company  to  make  its  first  three  commercial  sales  into 
the  marketplace  before  beginning  repayment. 

The  following  questions  were  submitted  by  Congressman  Steve  Schiff,  Chairman  of  the 
Basic  Research  Subcommittee. 

"It  is  my  understanding  that  licensing  arrangements  entered  into  by  DOE  laboratories  and 
industry  for  the  purpose  of  commercializing  technology  developed  at  the  labs  permit  the 
companies  involved  to  insist  that  the  licensing  fees  and  royalties  be  kept  secret    I  have 
been  told  that  royalty  arrangements  are  kept  private  to  protect  sensitive  business 
information  that  might  be  inferred  from  the  rate  and  time  established  by  an  arrangement" 

Question  4.a: 

Is  it  necessary,  as  some  maintain,  to  keep  this  information  private  in  order  to 
ensure  that  the  government  will  be  able  to  continue  to  attract  industry  to  these 
programs? 

GAO's  Response: 

In  prior  work,  technology  licensing  officers  whom  we  interviewed  at  both 
universities  and  federal  laboratories  have  similarly  told  us  that  potential  licensees 
prefer  that  terms  of  a  licensing  agreement  not  be  made  public.   However,  we  have 
not  independently  surveyed  businesses  to  determine  whether  nondisclosure  is  a 
necessary  precondition  for  negotiating  and  signing  a  technology  licensing 
agreement 

Question  4.b  and  c: 

What  information  from  licensing  agreements  must  be  released?  What  is  the 
difference  between  the  information  that  must  be  made  public  and  that  which  can 
remain  secret? 

GAO's  Response: 

DOE  patent  attorneys  told  us  that  DOE  requires  its  laboratories  to  provide 
aggregate  information  annually  about  their  technology  licensing  activities.  Such 
information  would  include  the  number  of  technology  licenses  granted  and  license 
income,  including  royalties,  received. 

TTie  FYeedom  of  Information  Act  (5  U.S.C.  552)  establishes  requirements  for 
disclosure  of  government  records  to  the  public.  The  act  specifically  excludes 
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certain  records  from  disclosure.   In  particular,  5  U.S.C.  552(b)(4)  excludes  "trade 
secrets  and  commercial  or  financial  information  obtained  from  a  person  and 
privileged  or  confidential." 

On  June  24,  1996,  DOE  published  a  Notice  of  Proposed  Rulemaidng  in  the  Federal 
Rppster  entitled  Acquisition  Regulation;  DOE  Management  and  Operating 
Contracts  to  standardize  requirements  for  its  goverrunent-owned,  contractor- 
operated  (GOCO)  laboratory  contractors.  The  proposed  regulation  addresses 
ownership  of  records  in  48  C.F.R.  Part  970.5204.   Except  for  certain  enumerated 
exceptiorw,  the  proposed  rule  states,  "all  records  acquired  or  generated  by  the 
contractor  in  its  performance  of  this  contract  shall  be  the  property  of  the 
Government  and  shall  be  delivered  to  the  Government.."  The  DOE  section-by- 
section  analysis  states  that  this  ownership  provision  would  grant  public  access  to 
these  records.   However,  one  of  the  enumerated  exceptions  to  govenunent 
ownership  is  "records  maintained  pursuant  to  the  technology  transfer  clause  of  this 
contract,"  including  "(i)  executed  licensing  agreements;  (ii)  the  contractor's 
protected  CRADA  irrformation  and  appendices  to  a  CRADA  that  contain  licensing 
terms  and  conditions  or  royalty  or  royalty  rate  information;  and  (iii)  patent, 
copyright,  mask  work,  and  trademark  application  files  and  related  contractor 
invention  disclosures,  documents  and  correspondence,  where  Uie  contractor  has 
elected  rights  or  has  permission  to  assert  rights  and  has  not  re!ii.quished  such 
rights  or  turned  such  rights  over  to  the  Government"  These  records  would  be 
considered  the  property  of  the  contractor. 

The  proposed  regulation  also  states  that  all  records  acquired  or  generated  by  the 
contractor  are  subject  to  inspection,  copying,  and  audit  by  the  government  or  its 
designee.  Furthermore,  copies  of  any  of  the  contractor's  own  records,  including 
technology  transfer  agreements,  shall  be  deUvered  to  DOE  or  ite  designee  in  the 
event  of  completion  or  termination  of  the  contract 

Question  4.d: 

How  does  the  government  ensure  that  taxpayers  are  receiving  a  return  on  their 
investment  when  private  sector  partners  choose  to  exercise  their  "right"  to  keep 
information  from  being  divulged? 

GAO's  Response: 

A  federal  laboratory's  technology  licensing  office  has  primary  responsibility  to 
negotiate  licei^ing  agreements,  ensxu'e  the  licensee  exercises  due  diligence  in 
commercializing  the  technology,  and  ensure  that  the  licensee  makes  timely  and 
appropriate  royalty  payments.  DOE  also  has  included  a  clause  in  at  least  some  of 


300 


ENCLOSURE  ENCLOSURE 

its  management  iind  operating  contracts  for  its  GOCO  laboratories  that  requires  the 
contractor  to  obtain  the  approval  of  DOE's  contracting  officer  prior  to  any 
assignment,  exclusive  licensing,  or  option  for  exclusive  licettsing  of  intellectual 
property  to  (1)  any  person  who  currently  is,  or  within  the  preceding  2  years  had 
been,  a  contractor/laboratory  employee  and/or  consultant  or  (2)  a  company  in 
which  such  a  person  is  a  principal.   In  addition,  DOE  and  GAO  have  access  to  any 
associated  GOCO  laboratory  records  for  audit  purposes. 

The  statutes  tliat  authorize  federal  laboratories  to  negotiate  patent  licenses  and 
CRADAs  stipulate  how  any  resultii\g  royalty  income  may  be  used.   The  Bayh-Dole 
Act  (35  U.S.C.  202(c)(T)(E))  stipulates  that  a  subject  GOCO  facility  shall  use  any 
license  income  remaining  after  royalty  payments  to  the  inventor(s)  and  associated 
licensing  expenses  for  research,  development,  and  education.   However,  the  facility 
must  pay  to  tlie  U.S.  Treasury  75  percent  of  any  royalty  income  remaining  after 
expenses  if  this  income  exceeds  5  percent  of  its  annual  budget  The  Federal 
Technology  Transfer  Act  (15  U.S.C.  3710a(b))  similarly  stipulates  how  GOCO 
laboratories  may  use  any  resulting  CRADA  income.  The  royalty-sharing  provisions 
of  botli  acts  were  designed  to  encourage  federal  laboratory  scientists  and  managers 
to  transfer  technology  to  U.S.  businesses  by  distributing  any  resulting  Income 
primarily  to  th«  inventor(s)  and  laboratory  Involved.   In  general,  federal  agencies 
have  not  paid  royalty  income  to  the  U.S.  Treasury,  except  in  cases  of 
administrative  oversight  when  monies  were  not  distributed  within  specified  time 
frames. 
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Mr.  Gregory  H.  Friedman 

Deputy  Inspector  General  for  Audits 

U.S.  Department  of  Energy 
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HEARING  OF  THE  SUBCOMMITTEE  ON  ENERGY  AND  ENVIRONMENT 

COMMITTEE  ON  SCIENCE 

U.S.  HOUSE  OF  REPRESENTATIVES 

on 

Funding  Department  of  Energy  Research  and  Development 
in  a  Constrained  Budget  Environment 

Thursday,  August  i,  1996 

FoUowup  Questiona  Submitted  to 

Mr.  Gregory  H.  Friedman 

Deputy  Inspector  Genera!  for  Audits 

U.S.  Department  of  Energy 

Ql.  You  outline  how  changes  in  the  Clean  Coal  Technology  (CCT)  Program  cost  the 
taxpayers  about  $L33  million.  Since  the  program  has  been  going  on  for  ten  years, 
can  you  tell  us  when  and  how  these  decisions  were  made? 


Al. 


The  following  table  demonstrates  what  decisions,  based  on  Program  Opportunity  Notices 
(PON)  or  negotiations,  were  made  regarding  the  $133  million: 


DECISIONS 

AMOUNT 

WHEN 

HOW 

Exemption  of 
Foreign  Sales 

$120.3M 

1989  &  1990 

As  a  result  of 
contract 
negotiations  and 
exclusion  from 
PON  issued  in 
1989. 

Exclusion  of  Some 
Etomestic  Sales 

fl2.7M 

1988  &  1989 

As  a  result  of 

contract 

negotiations. 

Lower  Repayment 
Rates 

$0,7M 

1990 

As  a  result  of 
lowered  repayment 
rate  set  by  PON 
issued  in  1980. 

TOTAL 

$U3.7M 

Q2.       You  say  that  most  of  the  cost-shared  CRADA  projects  do  not  involve  actual  cash. 

Q2a.     Could  you  please  elaborate  on  this  point,  and  did  you  examine  how  monetary 
values  are  put  on  in-kind  contributions? 

A2a.      The  information  available  to  us  for  the  210  CRADAs  at  the  Sandia  National 
Laboratories  was   that  the   Government's   share   of  in-kind   contributions  was 
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approximately  $241  million.  The  majority  of  industry's  $306  million  contribution 
was  in-kind  ($272  million)  while  the  cash  portion  of  the  contribution  totaled 
approximately  $34  million.  We  did  not  directly  examine  how  values  were  put  on  in- 
kind  contributions.  We  tried  to  determine  how  the  Department  validated  the  value 
the  partner  had  placed  on  in-kind  contributions  and  found  that  the  Department  had 
no  mechanism  to  validate  this  information. 

Q2b.     Is  it  also  true  that  the  Federal  cost-share  is  also  ia-kind? 

A2b.  Yes,  it  is  also  true  that  the  Federal  cost-share  is  in-kind.  A  CRADA  is  a  cost-sharing 
agreement  between  the  Government  and  a  nonfederal  entity.  The  Government 
contributes  facilities,  personnel,  and  equipment  for  its  share. 

Q3.  You  describe  the  problems  with  accurate  valuations  of  partner  contributioas  in  the 
CRADA  program.  Is  this  the  result  of  a  lack  of  expertise  in  this  area  or  a  lack  of 
interest  in  seeing  it  done? 

A3.  We  sensed  a  reluctance  on  the  part  of  the  Department  to  validate  partner  in-kind 
contributions.  Department  n\anagcment  stated  that  partners  would  be  hesitant  to  enter 
into  CRADA  arrangements  if  the  Department's  efforts  to  validate  in-kind  contributions 
were  too  intrusive. 

Q4.  You  stated  on  page  3  of  your  prepared  testimony  that  your  audit  "performed  a 
detailed  analysis  for  6  [CCT]  projects  where  recoupment  decisions  have  affected  the 
ability  of  the  Department  to  recover  taxpayers'  investment."  Please  identify  these  6 
CCT  projects. 

A4.       These  6  CCT  projects  were: 

Nucla  CFB  Demonstration  Project 

Advanced  Flue  Gas  Desulftirization  Demonstration  Project  (Pure  Air  on  the  Lake) 

Full-Scale  Demonstration  of  Low-NOx  CeU  Burner  Retrofit 

LIFAC  Sorbent  Injection  Desulfurization  Demonstration  Project 

Evaluation  of  Gas  Rebuming  and  Low-NOx  Burners  on  a  Wall-Fired  Boiler 

ENCOAL  Mild  Coal  Gasification  Project 
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Q5.  You  stated  on  page  3  of  your  prepared  testimony  that  "[t)he  foreign  sales  exemption 
applies  to  an  additional  19  clean  coal  projects  that  will  be  completed  in  the  future." 
Please  identify  these  19  CCT  projects. 

A5.        These  19  projects  are: 

Healy  Clean  Coal  Project 

Tampa  Electric  Integrated  Gasification  Combined-Cycle  Project 

PCFB  Demonstration  Project 

Piflon  Pine  IGCC  Power  Project 

Wabash  River  Coal  Gasification  Rcpowering  Project 

Warren  Station  Externally  Fired  Combined-Cycle  Demonstration  Project 

Coal  Diesel  Combined-Cycle  Project 

Clean  Energy  Demonstration  Project 

Four  Rivers  Energy  Modernization  Project 

10-MWe  Demonstration  of  Gas  Suspension  Absorption 

Confined  Zone  Dispersion  Flue  Gas  Desulfiirization  Demonstration 

Commercial  Demonstration  of  the  NOXSO  S02/NOx  Removal  Flue  Gas  Cleanup  System 

Integrated  Dry  N0x/S02  Emissions  Control  System 

Milliken  Clean  Coal  Technology  Demonstration  Project 

Micronized  Coal  Rebuming  Demonstration  for  NOx  Control 

Commercial-Scale  Demonstration  of  the  Liquid-Phase  Methanol  (LPMEOH)  Process 

Self-Scrubbing  Coal:  An  Integrated  Approach  to  Clean  Air 

Blast  Furnace  Granulated-Coal  Injection  System  Demonstration  Project 

Demonstration  of  Pulse  Combustion  in  an  Application  for  Steam  Gasification  of 
Coal-(rhis  project  (ThermoChem)  has  been  terminated) 
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Q6.  You  stated  on  page  S  of  your  prepared  tettiinony  that  "(t]he  Department's  decision 
to  exclude  some  domestic  sales  from  its  repayment  agreements  resulted  in  missed 
oppoitunities  to  recoup  an  estimated  $12.7  million  on  two  projects."  Please  identify 
these  two  CCT  projects. 

A6.       The  two  projects  involved  with  the  $1Z7  million  were: 

Nuda  CFB  Demonstration  Projcct-J12.5  million 

Advanced  Flue  Gas  Desulfutization  Demonstration  Project  (Pure  Air  on  the  Lake)- 
$200,000 

Q7.  The  following  question  was  submitted  by  Congressman  Steve  Schiff,  Chairman  of 
the  Basic  Research  Subcommittee: 

"It  is  my  understanding  that  licensing  arrangements  entered 
into  by  DOE  laboratories  and  industry  for  the  purpose  of 
commercializing  technology  developed  at  the  labs  permit  the 
companies  involved  to  insist  that  the  licensing  fees  and  royalties  be 
kept  secret.  I  have  been  told  that  royalty  arrangemenu  are  kept 
private  to  protect  sensitive  business  information  that  might  be  inferred 
from  the  rate  and  time  established  by  an  arrangement. 

"Is  it  necessary,  as  some  maintain,  to  keep  this  information 
private  in  order  to  ensure  that  the  government  will  be  able  to  continue 
to  attract  industry  to  these  programs?  What  information  from 
licensing  arrangements  must  be  released?  What  is  the  difTerence 
between  the  information  that  must  be  made  public  and  that  which  can 
remsun  secret?  How  does  the  government  ensiue  that  taxpayers  are 
receiving  a  return  on  their  investment  when  private  sector  parmers 
choose  to  exercise  their  'right*  to  keep  information  from  being 
divulged?" 

A7.  We  have  not  specifically  looked  into  the  area  of  licensing  arrangements.  Therefore,  we  are 
unable  to  provide  that  information. 
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Vice  President 
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Follow-up  questions 
Sandia  National  Laboratories 
August  19.  1996 

1.  In  your  written  statement,  you  described  the  new  teclinology  developed 
with  the  Flsher*Barton  Company.  In  the  study  of  this  project  done  by  the 
University  of  New  Mexico,  their  figures  show  an  $8  million  profit  for 
this  new  product.  I  understand  that,  in  this  case,  the  company  paid  for 
its  own  employee  to  work  at  the  lab,  holding  down  the  lab's  cost.  How 
common  is  this  practice,  and  is  this  one  way  we  can  hold  down  the  cost 
to  the  taxpayers? 

This  practice  is  quite  common.  When  in  the  course  of  a  Sandia/industry  technology 
partnership  it  is  necessary  for  industry  personnel  to  work  at  Sandia,  the  industrial 
partner  usually  pays  the  employee's  wages  and  living  expenses.  Sandia  provides 
space  for  the  person  to  work  but  otherwise  there  is  no  direct  impact  on  cost  to  the 
taxpayer.  However,  there  is  an  indirect  benefit  to  the  taxpayer  through  this  type  of 
arrangement,  in  that  Sandia  scientists  and  engineers  learn  through  the  technology 
partnership.  The  daily  interaction  with  the  industry  employee  on-site  helps  foster  that 
two-way  interaction. 

2.  How  does  Sandia  market  its  patents,  and  what  is  the  role  of  the 
Technology  Ventures  Corporation  in  this  process? 

Sandia  markets  its  patents  in  a  variety  of  ways.  Information  about  the  patent  is 
available  through  the  Internet  (via  Sandia's  Web  site,  http./Avww.sandia.gov),  as  well 
as  through  the  Commerce  Business  Daily.  We  also  publish  through  selected  trade 
publications  and  use  targeted  mailings,  conference  exhibits,  and  firm  visits. 

Technology  Ventures  Corporation's  role  is  not  to  market  the  labs'  intellectual 
property.  Once  intellectual  property  is  licensed  to  a  start-up  business,  TVC  often  plays 
a  critical  role  in  helping  that  business  with  its  business  plan,  investor  funding,  and 
other  business  support. 

3.  Please  provide  a  copy  of  the  UNM  analysis  of  Sandia's  technology 
transfer  efforts  with  Fisher>Barton. 

Enclosed  in  mailed  copy 

4.  In  his  written  testimony  before  the  subcommittee,  Deputy  Inspector 
General  Friedman  referenced  a  December  30,  1994  IG  report  "Audit  of 
Verification  of  Cooperative  Research  and  Development  Agreement 
Partner  Funds*in-Kind  Contributions  at  Sandia  National  Laboratories" 
that  "disclosed  that  current  practices  were  inadequate  for  verifying 
partner  in-kind  contributions.  What,  if  any,  actions  has  Sandia  taken  to 
address  the  findings  of  that  IG  report? 

Although  that  report  did  not  produce  any  recommendations,  Sandia  and  the 
Department  of  Energy  have  instituted  new  procedures  to  address  the  concerns  raised  in 
the  audit.  Subsequent  guidance  from  DOE's  Chief  Financial  Officer  stated  that 
contractor  officials  are  responsible  for  reviewing  and  validating  participant-supplied 
data  arul  documentation  that  support  the  valuation  of  the  participant's  in-kind 
contributions.  To  do  this,  Sandia  is  expected  to  use  its  experience  and  knowledge 
relating  to  the  value  of  goods  arul  services  as  well  as  use  sound  business  judgment  to 
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validate  the  participants'  expressed  value  and  determine  whether  the  in-kind 
contribution  is  reasonable. 

The  guidance  also  provides  additional  direction  for  establishing  the  values  of  real  or 
personal  property  as  well  as  other  types  of  contributions,  such  as  training.  Sandia  was 
tasked  to  ensure  that  a  sufficient  level  of  documentation  is  maintained  to  demonstrate 
that  the  valuation  of  a  partner's  in-kind  contribution  is  reasonable. 

Furthermore,  the  Department  of  Energy/Albuquerque  Operations  Office  issues  a  Tech 
Transfer  Handbook  that  defines  in-kind  contributions,  delineates  the  types  that  may  be 
considered,  and  establishes  a  valuation  methodology  to  be  used  to  validate 
participants'  in-kind  contributions.  The  Handbook  requires  that  Sandia  complete  a 
certification  for  each  CRADA  thuit  contains  Participant  in-kind  contributions 
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Executive  Summary 

The  Technology  Transfer  Impact  Profiles  project  identifies  the  impacts  of  technologies 
transferred  from  Sandia  National  Laboratories  to  United  States  industry.  The  focus  is  the 
impact  rather  than  other  aspects  of  technology  transfer.  The  impact  includes  economic  effects 
and  effects  not  readily  quantifiable  in  dollar  values.  Since  a  sufficient  length  of  time  must 
elapse  from  when  technology  is  transferred  to  when  impact  data  is  available,  this  project 
differs  from  many  previous  efforts  in  its  retrospective  nature.  This  report  presents  impact 
profiles  for  two  targeted  technology  transfers:  plasma  spray  and  polycrystalline  diamond  drill 
bits. 

The  impact  profiles  indicate  a  positive  outcome  for  i>oth  transfers.  The  cost-benefit 
ratios  for  both  transfers  compare  favorably  to  the  return  expected  by  an  investor  in  a  high- 
techaology  venture  of  at  least  ten  dollars  for  each  dollar  invested.  In  the  plasma  spray  case, 
society,  as  the  investor,  received  $190  for  each  dollar  invested.  In  (he  polycrystalline 
diamond  drill  bit  case,  society  received  SI 80  for  each  dollar  invested.  In  addition,  the 
technology  and  health  indicators  demonstrate  ctmstiuctive  contributions  for  both  transfers. 

Impact  profiles  provide  a  new,  comprehensive,  and  usefiil  mechanism  to  assess  the 
impact  of  transferred  technology.  If  impact  profiles  are  applied  more  widely,  they  will  also 
provide  a  documented  record  of  the  benefits  received  by  the  nation  from  research  and 
development  conducted  at  national  and  other  government  laboratories. 
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Chapter  1:  Project  Overriew 


The  economic  vitality  of  the  United  Sute$  is  an  objective  of  the  federal  government. 
Two  gauges  of  economic  vitality  are  oational  competitiveness  and  federal  government 
indebtedness.  National  competitiveness  refers  to  a  nation's  *...  ability  to  produce  goods  thai 
find  demartd  in  international  mailoets  while  simultaneously  maintaining,  if  not  improving,  the 
standard  of  living  of  itt  citizens". 

In  the  early  1980s,  import  penetration  intensified  leading  to  larger  U.S.  trade  deficits. 
By  1985,  several  U.S.  industries  were  suffering  severe  competitiveness  distress'.  More 
recently,  the  leadership  of  U.S.  high-technology  industries  is  being  challenged  at  home  and 
abroad'.  HIgh-cechnology  industries  are  particularly  important  to  the  competitiveness  crisis 
because  they  train  scientific  and  engineering  professionals  through  their  proportionately 
larger  amount  of  research  and  developmenl  (R&D)  spending.  In  addition,  they  foster 
innovations  that  disperse  into  other  economic  sectors  and  provide  the  fuel  for  economic 
growth  in  all  major  industrialized  countries\ 

The  protracted  inflation,  recession,  and,  most  particularly,  the  competitiveness  crisis 
of  the  late  1970s  and  early  1980s  refocused  attention  in  die  United  States  on  the  role  of 
science  and  technology  in  enhancing  economic  welfare.  Historically,  spinoffs  from  defense 
research  and  development  conducted  by  the  national  laboratories  have  generated  technological 
innovations  that  have  been  used  by  domestic  and  foreign  industries.  Yet,  political  events  in 
the  late  1980s  (democratixation  of  the  Eastern  European  countries,  dissolution  of  the  USSR, 
and  perestroika)  caused  a  shift  away  from  federal  defense  expenditures  in  the  early  1990s, 
thereby  decreasing  the  potential  for  technological  innovation  from  this  source.  At  the  same 
time,  many  industry  groiq»  have  also  decreased  emphasis  on  research,  further  diminishing 
the  potential  for  technological  innovation. 


'  National  Science  Board,  Science  &  Enpneer^ny  Indicators.  1993.  Washington  DC:  U.S. 
Govctnmcot  Printing  Office,  (NSB  93-1)  p.  158. 

'  Papadabs,  M.  (1994)  'Did  (or  Does)  the  United  States  Have  a  Competitiveness  Crisis?" 
Journal  of  Policy  Analysis  and  idanagemem.  13:1  1-20. 

'  National  Science  Board,  Science  &  Engineering  Indicators- 199-^.  Washington  DC:  U.S. 
Government  Printing  Office,  (NSB  93-1). 

*  National  Science  Board,  Science  A  Engineering  Indicators- 199^-  Washington  DC:  U.S. 
Govemmcm  Printing  OfRce,  (NSB  93-1). 
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To  increase  the  compcddveness  of  United  Stales  industry,  thic  federal  govemmcni  has 
instituted  programs  to  stimulate  industrial  R&D*   (R&D  ta;;  credics  beginning  in  1981,  Small 
Business  Innovation  Research  Program  of  1982,  and  Nationai  Cooperative  Research  Axt  of 
1984).  It  has  continued  to  spend  a  portion  of  its  budget  on  R&D  (4.5%)"  and  haus  established 
programs  to  transfer  technology  from  government  labs  to  United  States  industry  (1980 
Stevcnson-Wydler  Technology  Innovaticn  Act,  Federal  Technology  Transfer  Act  of  1986, 
and  Nationai  Competitiveness  Technology  Transfer  Act  of  1989),  The  cumulative  result  of 
many  of  t'lese  events  is  a  strong  stimulus  to  enhance  the  technological  transfer  capacity  of  the 
national  laboratories. 

Prior  to  these  fedend  initiatives,  the  transfer  of  technology  and  innovation  from  the 
Department  of  Energy's  ten  rational  laboratories  (Ai]gonne,  Brookhaveri.  Idaho  National 
EngiiHsering,  Lawrence  Berkeley,  Lawrence  Livermore,  Los  Alamos,  National  Renewable 
Hnergy,  Oak  Ridge,  Pacific  Northwest,  and  Sandia)  to  ijrtdustiy  cccuned  but  was  usually 
incidental  to  the  actual  work  of  the  Dqartment  of  Energy  (DOE).  Offices  for  technology 
transfer  were  established  within  the  laboratoriu  in  the  1980s  in  compliance  with  legislative 
mandated  The  combination  of  th^e  government  instituted  programs  and  the  end  of  the  Cold 
War  in  1991  broadened  the  orientation  of  DOE  R&D,  which  had  emphasized  militaj^ 
technological  superiority*. 

Reflecting  this  change  in  focus,  the  1994  DOE  Strategic  Plan  lists  industrial 
competitiveness  as  the  fint  of  the  five  businesses  of  its  scientific  and  engineering 
enterprise*.  Accommodating  this  reoiientation,  tedutology  transfer  is  one  of  four  general 


*  ..."it  is  a  truism  that  R&D  bean  a  major  responsibility  for  sustaining  coiporate  earnings 
growth."  (p.  20)  Boer,  F.  (1994)  "Linking  R&D  to  Growth  and  Shareholder  Value"  Research- 
TechnQtogy  Mcmagement  16-22. 

*  includes  all  (civiliao  and  defense)  R&D.  Source:  Department  of  Commerce  (199S)  "Tftble 
9.7-Summary  of  Outlays  for  the  Cotuhict  of  Research  and  Devclc^ment :  I949-I996",  budget 
of  United  States  Historical  Tablea.  Posted  on  internet  http:\\www.doc.gov\inquiTy\BudgetFY96\ 
BudgetFY96.htinl  245  pages. 

^  Stevenson-Wydler  Technological  Innovatioo  Act  of  1980. 

*  US  Dqartmcnt  of  Energy,  (1994)  Fueling  a  Competitive  Economy:  Strategic  Plan.  April, 
and  National  Science  Board.  Sdenoe  &  Engineerinf  Indicators- 1993.  Washington  DC:  U.S. 
Covemtnent  Printing  Office,  (NSB  93-1). 

»  US  Department  of  Energy.  (1994)  Fueling  a  Comt)etitive  Economy:  Strategic  Pla.^  April 
p.  6, 
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components  of  the  mission  of  Sandia  National  Laboratories'".  In  a  recent  report,  the 
research  and  development  budget  allocations"  of  the  national  labs  demonstrate  t^iis 
relatively  recent  focus".  The  anticipated  cumulative  effect  of  these  reorientations  and 
initiatives  is  to  foster  U.S.  economic  vitality. 

Excessive  natjonal  debt,  on  the  other  hand,  threatens  U.S.  economic  vitality.  It  refers 
to  the  amount  of  money  borrowed  by  the  Trtasury  and  by  various  federal  agencies.  In  the 
United  States,  debt  has  been  used  to  finance  both  the  expense  of  modem  warftre  (from  the 
1900s  to  the  present  day)"  and  the  increase  in  the  quantity  and  cost  of  government-funded 
entitlements.  The  large,  persistent  defldts  are  increasingly  sustained  through  reliance  on 
foreign  capital,  making  the  national  economy  more  vulnerable  to  action  by  foreign 
governments.  As  is  shown  below",  !hf  percent  of  the  federal  budget  that  is  set  aside  to  pay 
interest  on  the  national  ddjt,  and  is  therefore  not  applied  to  productive  use. 


Net 

Total 

Net  Interest/ 

Year 

National  Debt 

Interest 

Outlays 

Total  Outlays 

1940 

2,920 

899 

9.468 

9.4% 

1950 

256,853 

4,800 

42.562 

11.3% 

1994 

4,676,029 

299.000 

1,400,000 

13.7« 

(millions  of  dollars) 

'•  Sandia  N^ional  Laboratories  Institutional  Plan  FY  1995-2000.  (SAND94-931)  October  1994, 
p.  2-3. 

"  National  Laboratories'  Budget:  Total:$7.5B:  IUtD:$3.8B;  technical  assistance: $0  556B(7% 
of  total  budget);  technology  transfen$0.266B(3%  of  total  budget)  (source:  see  footnote  #12J.  The 
majority  of  technical  assistance  fiinds  are  allocated  according  to  dual-beneftt  criteria. 

"  United  States  General  Accounting  Office  (1994)  "National  Laboratories:  Are  Their  R&D 
Activities  Related  to  (Commercial  Product  Development?"  Washiigton  DC:  U.S.  General 
Accounting  Offke.  (GAO/PEMD-95-2)  November. 

"  The  perception  of  Congress  and  the  public  is  that  defense  is  an  immense  pan  of  the  budget. 
While  defease  is  no  longer  a  huge  portion  of  the  budget,  it  is  one  of  the  few  progranu  open  to 
the  discretion  of  Congress  and  as  such  omtinues  to  sustain  cuts.  While  allocations  for  defense 
operational  readiness  are  maintained,  defense  research  doUan  are  being  cut.  This  will  have 
consequences  (pnbabiy  unanticipated  by  Congress)  both  for  future  military  readiness  and  the 
flow  of  qnnoffs  to  industry. 

'*  These  budget  figures  are  taken  from  Tables  Nos.  504,  507,  and  512  in  the  U.S.  Bureau  of 
Census.  (1994)  .Statistical  Abstract  of  the  U.S.:  1994  114th  edition.  Washington  DC.  and  from 
Table  5.1  in  the  Budget  Qf  tf)e  U.S.  Gffvcmmwi  Hisiorial  Tables.  FlsgalJfeaUSSS.  (1994) 
Washington  DC:  U.S.  Government  Printing  Office  p.  75. 
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has  steadily  increased,  creating  political  pressure  to  balance  the  budget. 

Despite  these  economically  ominous  challenges  and  although  the  percent  of 
unencumbered  revenues  has  decreased,  the  demand  for  public  goods  and  services  has  steadily 
increased,  llie  United  Slates  government  has  responded  by  expressing  the  intention  to 
achieve  ntoie  with  fewer  resources.  To  accomplish  this,  the  federal  government  has  begun  to 
reduce  its  size  and  the  amount  of  money  it  spends.  It  has  also  instituted  programs,  such  as 
Total  Quality  Management  and  performance  evaluation  (Government  Performance  and 
Results  Act  of  1993  -  GPRA),  to  enable  the  government  to  operate  more  efficiently  and 
effecdvdy  with  limited  resources 

GPRA  has  both  positive  and  negative  potential.  On  the  positive  side,  performanoe 
evaluation  can  provide  the  information  necessary  to  end,  cutback,  improve,  or  expand  a 
program  or  organization.  On  the  n^ati\x  side,  performance  evaluation  is  costly,  time- 
constuning,  and  its  power  can  be  harnessed  through  biased  evaluation  to  achieve  manipulated 
results.  OPRA  may  be  used  in  productive  or  unproductive  ways  according  to  the  quality  of 
the  evaluations  conducted  and  intentions  of  decisionmakers.  Elements  that  influence  the 
quality  of  evaluation  include;  the  motives  of  the  evaloators;  what  is  measured;  and  the 
accuracy  of  the  measurements.  Effective,  unbiased  performance  evaluation  is  difficult  to 
achieve. 

For  the  national  labs,  as  for  roost  public  sector  organizations  and  programs, 
evaluation  subsequent  to  a  change  in  direction  can  create  the  appearance  of  poor 
performance.  Evidence  of  technology  transfer  (such  as  percent  of  the  budget  allocated  to 
technology  transfer  or  numbers  of  CRADAs")  and  increased  interaction  with  industry, 
while  accumulating,  may  appear  insigoiftcant'*.  The  primary  use  of  R&D  evaluation,  as 
with  most  public-sector  evaluation,  is  to  reach  a  decision  about  a  future  course  of  action*^. 
Moreover,  while  eoonomettic  studies  confirm  a  positive  relationship  between  private  sector 


"  Cooperative  Research  and  Development  Agreemoit  (CRADA) 

'*  Evaluation  that  is  conduced  soon  after  a  change  (in  organizational  direction  that  suppoitt 
technology  transfer)  may  also  not  accurately  measure  and  report  the  ultimate  economic 
accomplishments  of  transferred  technology. 

"  This  is  understandable  and  justifiable  as  part  of  the  governmental  or  industrial  research 
planning  process.  Research  and  development  managers  realize  that  their  performance  is 
ineasured  by  contiruied  agency  or  corporate  success.  Success  is  achieved  by  wise  spending  of 
fuhire  dollsrs,  planned  for  by  using  near-term  i  cs  (including  a  combination  of  market 
research  and  cost-benefit  analysts  of  potential  pro.  . .  Historical  metrics,  on  the  other  hand, 
create  a  record  that  validates  or  refutes  past  decisions. 
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R&D  and  industrial  productivity,  linkages  between  public-sector  R&D  and  industrial 
productivity  are  much  more  difficult  to  establish  using  traditional  models. 

New  technologies,  once  introduced  into  the  market,  take  time  to  have  economic 
impact.  In  addition,  in  many  industrial  markets  apportioning  responsibility  to  each  influence 
on  commercialization  is  not  an  exact  science,  since  many  factors  change  simultaneously. 
Despite  these  limitations,  it  is  important  to  attempt  to  identify  the  relationship  between  public 
sector  "R&D  and  industrial  productivity  to  provide  needed  information  about  the  actual  long- 
term  impact  of  public  R&D  investment. 

Starting  with  examples  from  Sandia  National  Laboratories,  this  research  project  seeks 
to  quantify  the  impact  of  the  truufer  of  technology  from  the  multipiogiam  national 
laboiatoiies  of  the  Depaitnient  of  Eoeigy  (DOE)  to  industry.  The  impact  of  the  output  of 
industrial  research  is  difficult  to  quantify  because  the  introduction  to  the  markeq)lace  and  the 
economic  return  may  take  many  years  to  develop.  The  qxiantification  of  the  transfer  of 
nationai  laboratory  research  output  is  even  more  complex  because  the  technology  produced 
by  the  national  laboratories  may  have  diffused  very  broadly  across  various  industries, 
requiring  data  to  be  gathered  from  many  geogiaphically  dispersed  locations.  Regardless  of 
the  difficulty,  however,  the  impact  of  these  transfers  of  technology  is  important  to  quantify 
because  the  nadonal  laboratories'  contribution  has  competitiveness  consequences  for  the 
economy  of  the  United  States. 

Anecdotal  evidence  has  accumulated  that  the  laboratories*  resources  have  been  both 
successfully  and  unsuccessivlly  applied  to  targeted  technological  development.  Empirical 
evidence  dealing  with  the  outcome  of  the  transfer  of  developed  technology  over  a  period  of 
years  has  not  been  systematically  compiled,  however.  This  research  project  will  attempt  to 
estimate  the  overall  impact  of  tiansfemed  technology.  This  includes  the  costs  of  the 
laboratories'  programs  and  the  economic  benefits  derived  by  domestic  and  foreign  industries, 
through  the  transfers,  from  research  and  development  at  the  i^raratories. 

To  accomplish  this  task,  a  phased  research  project  has  been  initiated.  The  objectives 
of  the  project  phases  are  the  following: 

Phase  I  •  sdect  multiple  indicators  to  evaluate  technology  and 

obtain  data  for  two  technologies  (plasma  spray  coating  and 
polycrystalline  diamond  drill  bits)  transferred  from  Sandia  National 
Laboratories  (SNL)" 


'•  Sandia  National  Laboratories  was  the  first  of  the  national  laboratories  to  invest  in  this  pilot 
study. 
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Phase  n  -  obtain  data  for  a  range  of  technologies  transferred  from  SNL 

Phase  in  -  obtain  data  for  technologies  transferred  from  other  national 

laboratories 

Phase  rv         -  obtain  data  for  technologies  transferred  fipom  other  government  agency 
laboratories. 

These  objectives  will  enable  the  national  laboratories  to  quantitatively  demonstrate  the  value 
of  implementing  the  Department  of  Energy's  mission:  "In  addition  to  defense",  a 
comprehensive  definition  of  national  security  includes  energy  security,  environmental 
integrity,  and  economic  vitality  (emphasis  added).*"  To  support  economic  vitality  for 
example,  a  stated  objective  of  Sandia  National  Laboratories  is  to  'become  a  virtual  corporate 
laboratory  for  major  segments  of  U.S.  industry*  by  establishing  "a  reputation  for  Sandia  as 
industry's  research  lab  of  choice  for  the  conduct  of  R&D  that  is  reliable,  relevant,  timely, 
and  cost  effective'*'  (emphasis  added).  Another  strategic  objective  is  for  "...its  economic 
impact  [to]  be  so  tangible,  that  this  activity  becomes  a  line-item  funded  program  in  the  future 
(emphasis  added)"".  The  Galvin  Panel  or  Task  Force  on  Alternative  Futures  for  the 


"  Project  Y  (Los  Alamos  Scientific  Laboratory  -  LASL)  came  into  existence  in  April  of  1943 
to  develop  the  atomic  bomb.  An  ordnance  (military  weapon)  unit  (£  Division)  was  quicldy 
established  (June  1943)  to  produce  a  working  weapon  using  known  and  unfolding  theoretical 
knowledge.  Six  days  after  the  Japanese  accepted  the  Allied  peace  terms,  LASL  announced  that 
within  E  Division  a  new  organization  (Z  Division)  would  have  responsibility  for  the  atomic 
weapon  stockpile.  As  Z  Division  came  into  existence,  its  mission  was  more  clearly  articulated 
to  include  atomic  weapon  assembly,  testing,  stockpiling,  and  surveillance.  As  part  of  a 
restructuring  in  1948,  Z  Division  was  designated  as  a  separate  branch  of  LASL  and  renamed 
Sandia  Laboratory.  In  1949,  the  research  directorate  was  created  in  concert  with  incorporation 
(Sandia  Corporation)  and  a  change  in  management  (from  the  University  of  California  to  AT&T). 
This  change  established  research  and  development  as  a  priority  structurally.  In  1951,  AT&T 
began  a  series  of  changes  that  increased  the  emphasis  on  research  and  development  and 
decreased  the  on-site  manufacture  of  weapons,  reorienting  Sandia  Corporation  from  a 
"...production  orientation  to  systems  engineering  based  upon  solid  research*.  Furman.  N.  (1989) 
Sandia  National  Laboratories:  the  postwar  decade.  Albuquerque,  NM:  The  University  of  New 
Mexico  Press  p.  683. 

^  Sandia  National  Laboratories  Institutional  Plan  FY  1995-2000,  SAND94-931  Oct  1994. 

^'  SEAB  (1994)  'Visit  of  the  Secretary  of  Energy  Advisory  Board  (SEAB)  Task  Force  on 
Alternative  Futures  for  the  DOE  National  Laboratories  August  16,  1994",  Sandia  National 
Laboratories'  Itinerary   p.  7. 

°  (SEAB,  1994)  p.  14. 
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Department  of  Energy  National  Laboratories  recommended  that  the  laboratories  should 
develop  and  use  outcome  metrics  to  evaluate  their  technology  transfer  activities".  By 
quantifying  the  impact  of  transferred  technology,  SNL  and  other  laboratories  can  make 
progress  toward  achievement  of  these  objectives.  These  recommendations  were  made  prior  to 
the  more  recent  Congressional  questioning  of  the  role  of  government  in  commercially  useful 
R&D.  This  questioning  increases  rather  than  diminishes  the  importance  and  need  for  accurate 
evaluation  to  ensure  that  informed,  effective,  strategic  decisions  are  made  concerning 
reductions  in  government  RScD  expenditures. 

The  primary  emphasis  of  Phase  1  of  this  research  project  is,  therefore,  to  select 
indicators  to  assess  the  impact  of  technology  transfers.  This  document  reports  the  research 
project's  Phase  I  findings  in  the  following  five  sections:  the  project  overview,  the  research 
method,  the  impact  prtffile  for  the  plasma  spray  transfer,  the  impact  profile  for  the 
polycrystalline  diamond  drill  bit  transfer,  and  an  evaluation  of  the  impact  profile  method. 


"  Secretary  of  Energy  Advisory  Board  (1995)  "Alternative  Futures  for  the  Department  of  the 
Energy  National  Laboratories.'  Report  by  Galvin  Panel.  February. 
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Chapter  2:   Research  Method 

A  systematic  method  was  developed  for  this  research  by  considering:  (I)  the  methods 
used  prospectively  in  the  private  sector  to  evaluate  the  future  potential  of  R&D  investment; 
(2>  public-sector  project  cycle  and  program  evaluation;  (3)  indirect  measures  of  the  impact  of 
R&D;  and  (4)  the  unit  of  analysis  for  this  research.  From  this  review,  the  indicators  that  will 
be  used  in  this  study  to  measure  the  impact  of  technology  transfer  were  identified. 

Private-Sector  R&D  Evaluation 

There  are  three  types  of  R&D  evaluation  used  more  frequently  than  others  in  the 
private  sector:  scoring  models,  financial  appraisal  models,  and  risk  analyses^'.  Scoring 
models  evaluate  an  R&D  project  against  a  list  of  criteria  including  'assessments  of  the 
attractiveness  of  the  opportunity,  its  probability  and  risk  for  success,  its  match  with  company 
capabilities  and  business  objectives,  an  estimate  of  the  R&D  investment  required,  and  an 
assessment  of  competitive  position'**.  Financial  appraisal  models  evaluate  how  the  net 
present  value  of  primarily  product  development  programs  contribute  to  the  financial  and 
strategic  goals  of  industrial  companies.  Risk  analysis  methods  combine  statistical  analysis  and 
decision  theory  to  rank  R&D  programs  according  to  their  anticipated  profiis.  These  methods 
are  used  to  choose  between  R&D  alternatives  prior  to  the  investment  in  R&D  and  are, 
therefore,  influential.  Occasionally,  industry  uses  tetiospective  analysis  of  R&D.  going  tick 
IS  or  more  years  to  estimate  returns,  but  such  results  are  usually  available  only  within 
corporate  circles  because  they  contain  proprietary  information. 

Within  each  of  these  three  private-sector  R&D  evaluation  models,  the  emphasis  is  on 
which  research  project  optimizes  specific  criteria  such  as: 

the  best  (engineering  state  of  the  art)  technological  result; 

the  greatest  number  of  path-breaking  findings; 

the  best  achievement  of  a  specific,  predetermined  technical  performance  standard 

(e.g.,  doubling  energy  usage  efficiency):  or 
the  most  cost-effective  approach. 


^  Sorcnson,  D.,  Nelson,  K.  and  Tomsyck,  I.  (1994)  "Industrial  R&D  Program  Evaluation 
Techniques"  Evaluation  Review  18:1  February  52-64. 

"  Ibid.  Sorcnson,  Nelson,  and  Tomsysck  (1994)  54-55. 
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While  science  and  engineering  analysis  is  used  for  the  first  three  criteria,  the  most  cosi- 
effecUve  approach  is  determined  using  cost-benefu  analysis'*.  In  this  approach,  if  the  results 
and  risks  of  scveial  projects  are  similar,  the  research  proj-xl  that  can  be  accomplished  using 
the  least  resources  is  selected. 

Because  costs  and  benefits  occur  at  different  points  in  time,  with  costs  often  occurring 
before  any  benefits  are  realized,  the  costs  and  benefits  arc  compared  in  present-value  terms: 

C/B   =    [i;.o„.C,/(l+r)'l/   [j;-ou..B./(l+r)'] 

where  C  teptescnxs  all  tangible  costs  and  B  irpresents  all  tangible  benefits,  where  the  time 
frame  over  which  costs  are  incurred  and  benefits  are  received  is  represented  by  t,  and  where 
the  relevant  rate  of  discount  to  equate  future  values  to  the  present  is  represented  by  r. 

For  this  study,  the  costs  and  benefits  of  each  technology  transfer"  are  calculated  but 
are  not  compared  lo  alternatives  for  a  selection  decision.  The  opportunity  costs  of  the 
selected  technology  transfers  were  not  included  due  to  the  basic  assumption  that  DOE  and 
SNL  operate  using  procedures  designed  to  select  research  opportunities  with  the  highest 
return.  The  categories  of  technology  transfer  costs  and  benefits  are  capital,  equipment,  and 
labor  (Table  1).  In  regard  to  society,  these  costs  and  benefits  are  part  of  the  impact  shown  in 
the  category  'economy'  (Table  1).  Ideally,  accurate  dollar  values  would  be  obtained  for  each 
category.  In  actuality,  the  available  information  is  not  that  "precise,  certain,  exhaustive,  or 
unequivocal"".  Costs  to  conduct  R&D  niay  be  more  easily  detem\ined  than  benefits,  since 
benefits  accrue  at  different  geographic  locations,  are  usually  received  by  more  than  one 
company,  and  occur  at  different  points  in  time.  The  cost-benefit  indicator  for  each 
technology  in  this  study  will,  therefore,  include  only  the  items  for  which  financial  data  are 
available. 


^  The  internal  rate  of  return  calculation  is  defined  as  that  rate  i  that  makes  the  net  present 
value  (NPV)  of  a  project  equal  to  zero:  NPV  =  [(Bo-Co)/(l+i)Q)  +  ...+  [(B.-CJ/(l-l-i)J.  If  the 
discount  rate  on  costs  is  equal  to  the  discount  rate  on  benefits  within  a  cost-benefit  ratio,  then 
when  NPV=0,  C/B=l.  Both  methods  are  valid,  but  cost-benefit  analysis  is  used  in  this  study. 

"  Technology  transfer  can  be  defined  in  several  ways.  Here  it  refers  to  ihc  flow  of 
information  regarding  products  and  or  processes  from  SNL  lo  private  industry. 

^  Munda,  G.,  P.  Nijkamp,  and  P.  Rietveld  (1993)  'Information  Precision  and  multicriteria 
evaluation  methods*  in  A.  Williams  and  E.  Giardina  (eds)  Efficiency  in  the  Public  Sector:  The 
Theory  and  Practice  of  Cost-Benefit  Analysis.  Cambridge:  University  Press. 
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Table  1 :  Technology  Transfer  Costs  and  Benefits 


COSTS 

BENEFITS 

Laboratories  or  Individiul  Fimu  or  Industry                                                                         1 

I.  eapUal 

purchase  new  buildings 
dispose  obsolete  buildings 

1.  eapiial 

use  building  more  effectively/efficienUy 

2.  tquipmetu                                                              2.  eqwpnunt                                                                                           | 
purchase  new  equipmoit/malerials                        purchase  less  expensive  cquipmcnt/niatcriaU 
dispose  obsoldc  equipmenl/nulerials/products    use  equipment/malerials  more  encctively/efneiently 

3.  tabor 

hircArain  new  employees 
rcdain/layofr  current  employees 

3.  labor 

use  labor  more  cffectively/cfncicntly 

replace  labor  (robotics,  raise  skill  level  required) 

Society 

/.  economy 
shutdown  obsolete  businesses 
decrease  U.S.  market  share 
worsen  balance  of  tn;de 
lose  domestic  industry 
increase  costs  pirxluct/process/servicc 
resources  not  applied  to  other  options 

(opportunity  cost) 
eliminate  jobs 

1.  economy 
start-up  new  businesses 

increase  U.S.  market  share  (international  transfer) 
improve  balance  of  trade 
retain  domestic  industry 
decrease  costs  product/process/service 
resources  applied  to  development  of 

new  or  improved  product/proccaa/service 
create,  save  jobs 

2.  lechnology/humrUdge 

educate  experts  in  new  technology 
streas  to  stay  current  in  discipline 

2.  lecbnolofy/knowUdge 

increase/diffusc/spur  new  knowlcdgcAcchnology 
act  standards 
impiove  testing 

3.  tnvironnunt 

dean  up  waste  ixom  obsolete  technology 
clean  up  waste  bom  new  technology 

i.  environment 

4.  htalih                                                                4.  htabh 

increase  disease/accidents/dcath                            decrease  disease/accidcnu/death 

decrease  safety  and  dccreaac  penonal  freedom     increase  safety  and  maintain  personal  freedom 

Public-Sector  Project  Cycle  Phases  and  Program  Evaluation 

The  intent  of  this  discussion  is  to  identify  the  context  in  which  the  evaluation  of 
ta:hnology  transfer  impact  is  conducted.  This  will  be  accomplished  in  two  steps:  1)  briefly 
reviewing  and  comparing  generic  public-sector  project  cycle  phases  and  generic  public-sector 
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prograip  evaluation;  and  2)  cr>ntra5ting  the  evaluation  of  technology  transfer  impact  to  these 
other  types  of  public-sector  evaluation. 

Table  2:  Coinparison  of  Project  Cycle  Phases  and  Types  of  Program  Evaluation" 


PHASES  OF  PROJECT  CYCLE 

I.  The  Conecftioa  PtiMtc 
Supportibg  techjiiqud:  «n«l)r»i«  of  economic  tocUI, 
poliiJc«J  itiKi  tcchoaktgicti  bmd*:  idenbfiution  of 
competitive  idvanugc;  coTp^tlc  iSPLXCf  pUnnin{. 


TYPES  OF  PRC>G(tr\M  EVaX-UATJON 

1.  Frwii-end  uuitytii 
preiniulUtion,  context,  fe4sibUi<y 
MttyiU 


n.  The  VcIidatJon  Phue 

Suppoitin^  tochrJqua:  ieaand  foraxitLn;; 

risk  uulyiis;  bfe-cvcle  coiting;  decaioe  «iujy«u; 

projtcs  rraluarion;  oet  ptraeet  value  analyiu:  nuifcet  Rscsrch; 

bmlk-even  ■Mlyii5;  (casiUvity  *iutiy«U;  pnxiuct  tcstinf. 

ni.  Ths  Plattniii£  Phaie 

Supportin(  leduiiquc*:  eritica]  paih  ualyib;  oetvmric  anajytjs; 
proenin  evaJu^ion  and  review  technique  (PERT);  budgetjoc; 
•uixlard  coMin;:  laalhx  inaiugenKal;  contiacxing. 

IV.  The  Coaitructioa  Fhue 

Suppoitiag  lechntquet:  oont/profis/retpotuibtlity  eentrcs; 

matrix  maiiagement;  vahaiwe  anajyais; 

bar  charu/CaiM  pregnu  cfaaru;  mitrWnoe  irpoiu. 


2.  EvaluabUI:y  Mteasment 
eoinparisont  with  other  projecu 


V.  The  Operational  Phaie 

Svppofting  leeluU(|uci:  deprseiatioa  aocountmg: 
pnxluction  and  aaie*  monitoriiig  variance  analytii; 
ouqxa  quality  testiog;  moailonng  oonaumer  reipoaie. 

VT.  Tlie  I}ivcstnKni  Phase 

Supporting  tecbniquea:  idcmifieatioa  of  optimal  tiaiing  of 
(Irvcstmcr.:;  ex  post  invotmeat  a^iraiaal;  idottiiieition  of 
leasocu  lo  be  leanied  (or  txtun  profccu. 


3.  Fonntilve  cvaluatioo 
devetopment£l,  pTOCCSt  evaluation 

4.  Progiam  inonilonng 


S.  Impact  cva!<j£iion 
•lunmative,  outcome,  cdectiveacM 


6.  Evaluation  of  evaluatiea 

f«co<tdarv  evaiua;joa,  melacvaluation, 
cvititation  autJn 


The  public-sector  project  cycle,  as  illustrated  in  Table  2,  is  a  latiotial  decision-making 
plan  to  follow  from  the  incqition  of  projects  to  their  OMicIusion.  Analytic  techniques  arc  used 


"  This  table  contains  information  from  Mayston,  D.  (1993)  "Public  and  Private  Sector  Project 
Appraisal:  A  Comparative  Evaluatiai'  in  A.  Williams  and  E.  Giardina  Efficiency  in  the  Public 
Ssfitor-  Cambridge,  Great  Britain:  Edward  Elgar  Publishing,  p.  5  and  Cozzeas,  S.,  S.  Popper, 
J.  Bonomo,  K.  Koizumi,  and  A.  Flanagan.  "Methods  for  Evaluating  Fundamental  Science'. 
RAND  diaft  series:  DRU-875/2-Cn.  p.  16. 
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to  obtain  the  informatioii  necessary  to  make  tiie  salient  decision  of  each  phase.  In  the  projea 
cycle,  evaluation  is  in  the  validation  phase,  before  specific  planning  activities  begin. 
Evaluation  is  used,  along  with  other  analytic  techniques,  to  decide  between  aliemauves,  to 
validate  the  choice  of  a  particular  project. 

The  phases  of  the  project  cycle  correspond,  in  public-sector  prograai  evaluation 
parlance,  to  the  following  categories  of  program  evaluation  (Table  2):  phase  I = front-end 
analysis;  phase  II=evaIuability  assessment;  phase  V=fonnative.  developmental,  process 
evaluation  and  program  monitoring;  and  phase  VI=impact,  summative,  outcome, 
effectiveness  evaluation.  Generally  speaking,  public-sector  evaluation  is  conducted  in  relation 
to  one  of  three  public-sector  behaviors:  "satisficing",  "justificing",  or  "optimizing"**.  The 
evaluation  method  should,  therefore,  be  appropriate  to  the  evaluation's  objectives  and 
available  data  and  resources*'  (i-C-  time  and  finances).  The  principle  focus  or  objective  of 
GPRA"  is  impact  (suromative,  outcome  or  effectiveness)  evaluation. 

These  typologies  (project  cycle  and  program  evaluation)  categorize  public-sector 
evaluation  according  to  the  timing  and  intention  of  the  evaluation.  Since  the  funding  for 
public  organizations  and  programs  is  based  on  ^ly  immediate  considerations  (as  in  "What 
have  you  done  for  me  lately?"),  public-sector  evaluation  does  not  routinely  entail  historical, 
retrospective  analysis  as  is  required  to  ascertain  the  impact  of  aansferred  technology.  This 
snjdy  does  not  fit  neatly,  therefore,  into  the  above  categories  as  traditionally  defined. 

This  research  can  be  described  as  impact  evaluation,  although  its  findings  are  not 
intended  to  facilitate  the  traditional  use  of  impact  evaluation,  i.e.,  to  decide  whether  to 
continue  a  particular  program.  In  addition,  while  utilizing  an  optimal  choice  selection 
technique  (cost-benefit  awdysis)  of  the  validadon  phase,  this  research  Is  more  accurately 
identifieid  as  an  after-the-fact  investment  aj^raisal  of  the  so-named  divestment  phase,  though 


**  Stuisftcing  is  the  term  coined  by  Hcrben  Simon  to  distinguish  actual  from  rational  decision 
making  whereby  the  actual  decision  making  process  is  concluded  when  a  sufficient,  satisfiactory 
solution  is  found.  Theoretical,  rational  decision  making  asserts  that  comprehensive  analysis 
continues  until  an  optimal  solution  is  found.  Simon,  H.(I965)  Administrative  Behavior  New 
York:  Free  Press.  Justificing  refers  to  efforu  made  by  public  organizations  to  address  the 
requirement  of  public  accountability  through  providing  reasons,  explanations,  and 'defenses  for 
choices  and  actions.  Munda,  Nijkamp,  and  Rictvcld  (1993). 

"  According  to  Lave  (1981,  p.  27):  "The  feUcitoosness  of  the  (evaluation]  framework  is  more 
important  that  its  comprehensiveness.' 

"  Cozzens,  S..  S.  Popper,  J.  Bonomo,  K.  Koizumi,  A.  Flanagan.  (1994)  "Methods  for 
Evaluating  Fundamental  Science",  Washington  DC:  RAND. 
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it  is  not  related  to  any  divestment  decision.  Technology  is  "divested"  wlien  it  beconjcs 
obsolete  and/or  is  rqjlaccd  by  its  sequel.  The  most  complete  and  accurate  investment 
appraisal  or  return  on  investment  evaluation  for  a  technology  would  be  conducted  at  its  point 
of  obsolescence.  However,  in  regard  to  sequels  or  the  nature  of  technology  to  be  in 
continuous  development'',  one  technology  can  be  said  to  "breed"  another,  making  the  time 
boundaries  for  the  evaluation  fuzzy.  The  poin;  here,  again,  is  that  the  evaluation  of  the 
imjMct  of  transferred  technology  does  not  fit  neatly  into  the  standard  categories  of  either 
program  evaluation  or  public-sector  project  cycle  evaluation. 

Indirect  Measures  of  P&D  Impact** 

Indirect  measures  of  R&D  impact  include:  bibliometrics  (citation  and  co-citation 
analysis);  peer  review;  participation  counts  for  training/education  activities  and  for 
mechanisms  designed  to  facilitate  technology  transfer,  science  user  or  customer  surveys;  and 
publication,  patent,  copyright,  and  pitxiuct  counts*'.  Although  each  of  these  metrics  add 
more  information,  the  interpretation  of  the  meaning  of  the  information  must  be  made 
carefully  due  to  the  inherent  limitations  of  this  surrogate  data**. 

For  example,  reviewers  are  subject  to  the  bounds  of  human  rationality,  cognitive 
capacity,  and  bias.  Therefore,  peer  review  can  potentiaily  yield  arbitrary,  biased,  or  other 
than  rational  outcomes".  Citation  analyses,  whether  of  publications  or  patents,  measure  a 
representation  of  the  output  rather  than  the  output  of  R&D  itself.  In  addition,  the  number  of 
citations,  while  communicating  the  existence  of  linkages,  is  not  instructive  concerning  the 


"  For  example,  commercial  impetus  for  the  development  of  the  transistor  resulted  from 
market  pressures  created  by  the  discovery,  refinement,  and  application  of  the  vacuum  tube.  A 
bibliometric  study  might  not  make  this  connection,  but  a  retrospective  market  research  study 
would  demonstrate  this  point. 

**  Direct  refers  here  to  measunes  of  financial  return.  Indirect  refers  to  all  other  measures  of 
R&D  impact. 

"  Cozzcns,  S.,  S.  Popper,  J.  Bonomo,  K,  Koizumi,  and  A.  Flanagan.  "Methods  for 
Evaluating  Fundamental  Science'.  RAND  draft  series:  DRU-875/2-CTI.  For  an  overview  of 
current  R&D  evaluation  techniques  see  volume  18:1  issue  of  Evaluation  Review,  A  special  issue 
on  research  impact  assessment. 

**  Indirect  measures  (all  measures  other  than  those  of  financial  remm)  yield  daia  that  is 
surrogate  for  direct  measures  (nteasures  of  financial  reram). 

"  Chubin,  D.  (1994)  "Grants  Peer  Review  in  Theory  and  Practice."  Evaluation  Review.  18: 1 
20-30. 
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importance,  quality,  or  relative  impact  of  the  work  within  a  field  or  subfietd  due  to 
differences  in  citation  patterns  between  disciplines".  Despite  these  and  other  limitations, 
citations  and  indirect  measures  help  to  paint  a  more  detailed  picture  of  the  impact  of 
technology  transfer.  Therefore,  to  the  extent  that  this  information  is  available,  it  will  be 
included. 

Unit  of  Analysis 

Technology  transfer  has  been  defined  as  'an  intentiona]  effort  to  transfer  capability  to 
do  something  froni  one  person  or  organisation  that  has  the  desired  capability  to  another 
person  or  organization  that  wants  and  will  use  that  capability*".  While  technology  transfer 
can  occur  unintentionally,  only  intentional  efforts  are  studied  in  Phase  I.  The  definition  is 
stated  in  unitary  icrms  but,  for  this  research,  technology  transfer  can  include  more  than  one 
recipient  person  or  organization  either  from  the  inception  of  the  effort  or  as  a  result  of 
diffusion  beyond  the  original  recipient  person  or  organization.  In  Phase  I,  technology  transfer 
specifically  refers  to  a  transfer  from  Sandia  National  Laboratories  to  one  or  more  private 
sector  organizations. 

The  effort  to  transfer  technology  occurs  gradually  over  a  period  of  time.  The 
approximate  point  in  time  when  technology  transfer  can  be  said  to  be  completed  can  only  be 
determined  retrospectively.  While  there  is  a  difference  between  the  gradual  process  of  efforts 
and  the  approximate  point  of  completion,  this  distinction  is  not  often  made  in  the  technology 
transfer  literature.  The  Stevenson-Wydler  Act  and  subsequent  legislation  supported  not  just 
the  effort  to  transfer  but  spediic  results,  the  successful  commercialization  of  the  technology: 

'It  is  the  purpose  of  this  Act  to  improve  the  economic,  environmental,  and  social 
well-being  of  the  United  States  by.... 3)  stimulating  improved  uriluation  of  federally 
funded  technology  developtnents  including  inventions,  software,  and  training 
technologies,  by  State  and  local  governments,  and  the  private  sector.'"*  (emphasis 
added). 


"  Naiin,  F.,  D.  Olivastro.  and  K.  Stevens.  (1994)  'Bibliometrics/Theory,  Practice,  and 
Problems,"  £vu/ua«'on /Jeview.  18:1.  65-76. 

"  DeBruin,  J.  and  J.  Corey  (1988)  Technology  Transfer:  TransferrinE  Federal  R&D  results 
for  Domestic  Commercial  VtilJHtiPn  Sandia  Nadonal  Laboratories,  Office  of  ClassiHcation  and 
Technology  Policy,  Defense  Programs,  U.S.  Dqwrtment  of  Energy.  SAND88-1716  p.  28. 

"  United  States  Code  Title  15  Chapter  63-Technology  Innovation  Section  3702-Purpo$e  (15 
use  Sec.  3702). 
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In  concert  with  this  original  intent,  tKis  research  defines  tociinology  trmsfer  as  the  successful 
commercialization  of  technology  and  therefore  seeks  to  quantity'  the  impact  of  successful 
commercialization  rather  than  gauge  the  cxtmt  of  effort. 

Several  authors  have  ciealed  models  to  represent  the  technology  transfer  process 
visually.  As  do  many.  Kassicieh  and  Radosevich's  model  (Figure  1)  represents  technology 
transfer  as  a  sequential  process.  The  portrayal  of  the  process  of  science,  innovation,  or 

Figure  1:  Model  of  Technology  Transfer  Process*^ 


«gew 


force 


technology  transfer  may  be  more  accurate  if  depicted  nonsequcntjall/*.  However,  for  this 
research,  Kassicieh  and  Radoscvich's  model  idcntiJies  the  salient  aspects  cf  technology 
transfer. 

While  the  various  zspects  of  technology  transfer  arc  the  focus  of  other  research 
efforts*^,  Figure  2  illustrates  the  componojts  of  this  research.  The  urut  of  analysis  for  this 
study  is  neither  the  laboratory  R&D,  the  technology,  the  transfer  process  (mechanisms),  the 


*'  Retrospective  analysis  is  more  frequently  qualitoHve  than  quantitative. 

**  Source:  Kassicieh,  S.  and  H,  Radosevich.  (1993)  From  Lab  to  Markst:  Commercialization 
of  Public  Sector  Technoloyv.  Htw  York:  Plenum  Press  p.  128. 

"  Papadalds,  M.  (1991)  Brinpn?  Science  to  Market:  The  Policy  Implications  of  U.S.  and 
Japanese  Patterns  of  Science.  Technology,  and  Competitiveness.  Ann  A-iior,  MI:  University 
Microjilms  Intematjonal  Dissertation  Services. 

**  Bozeman,  B.  and  D.  Rocssncr  (1995)  "R&D  Value  Mapping  as  an  Approach  to  Assessing 
Technology  Transfer,'  presentation  to  Oak  Ridge  National  Laboratory,  and  Bozeman,  B.,  K. 
Coker  and  M.  Papadakis  (1995)  "Industry  Perspectives  on  Commercial  Inte.'actions  With  Federal 
R&D  Laboratories*  Report  to  the  National  Science  Foundation.  Research  on  Science  & 
Technology  Program,  Contract  No.  9220125,  January  1995. 
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parties  mvoIved4n  the  transfer  (source,  agcni,  or  us«r),  icnpcdiments  to  the  transfer 
(baniers).  the  program  facilitating  tiie  transfer,  or  the  institutions  uivolvcd  (national 
laboratories  or  Departtnent  of  Energy).  Instead,  it  is  the  impact  of  tJie  transfer.  This  includes 
both  the  econotnic  impact  and  the  impact  thaj  is  not  readily  quantifiable  in  dollar  values. 

Figure  2;  Unit  of  Analysis;  Technology  Transfer  Impact 


HtaUh 


Secnorny 


Environment 


:> 


^TeOinolagy/lnfonnan^^ 


Figures  3  and  4  (pa^es  21  and  22}  identify  the  potential  impacu  of  a  technology 
transfer.  Four  areas  of  in^»ct  arc  constdenM):  economy,  technology/knowledge, 
environment,  and  health**.  These  impacts  could  be  measured  at  eight  levels: 

1.  individual  consumer($), 

2.  individual  flnn, 

3.  subset  of  specialized  firms  within  an  industry, 

4.  all  fiurms  within  an  industry, 

5.  multiple  industries  within  an  economy, 

6.  all  industries  within  an  economy, 

7.  multina^onai  economies,  and 

8.  worldwide. 

For  each  uansfcr,  data  will  be  included  for  each  level  appropriate  to  the  transfer  and 
industries  involved.  Impact  can  range  from  worldwide  to  exclusively  local.  As  more  profiles 
are  completed,  the  UkeUhood  of  obtaining  data  on  transfers  with  impact  at  similar  levels  will 
be  increased.  For  now,  this  research  is  focused  on  identifying,  quantifying,  and  classifying 
the  impacts  to  achieve  the  most  quantitative  assessment  posablc  for  each  transfer.  In  Figures 


'*  These  four  areas  represent  a  classificadon  of  the  indicators  commonly  reported  in  articles 
and  reports  on  R&D  and  technology  transfer  evaluation  to  which  were  added  indicators  of 
environmental  and  health  or  quality  of  life  impact. 
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3  and  4,  a  possible  scale  for  each  of  the  metrics  is  indicate<j.  As  more  profiles  are 
completed,  it  is  jmiicipated  that  the  appropriate  scales  to  use  to  enable  companson  will  be 
apparent.  The  differences  in  technologies  transferred  and  consrraints  on  resources  and  data 
availability  preclude  obtaining  data  for  each  metric  for  ever>'  technology  transfer.  However, 
tiie  intent  of  the  study  is  to  obtain  data  for  as  many  indicators  as  availability  and 
appropriateness  permit. 

In  the  area  of  economy,  the  impact  of  technology  transfer  is  measured  using  job 
counti,  industry  dispersal,  business  counts,  and  cost-benefit  ratios.  In  regard  to  job  counts,  to 
present  an  accurate  accounting  of  economic  impact,  it  may  seem  reasonaole  to  reduce  the 
credit  for  the  prosperity  engendered  by  the  successful  commercialization  of  a  new  technology 
by  an  accounting  of  the  loss  of  sales  and  workers  displaced  by  Lhc  replacement  of  the 
existing  technology.  However,  technology  is  necessarily  dcsuuctive  and  creative 
simultaneously.  As  the  old  technology  is  made  obsolete,  the  new  technology  increases  the 
efficiency  of  resource  usage.  The  resources  that  are  unused  by  the  more  efficient  new 
technology  and  would  have  been  expended  using  the  old,  are  now  free  to  be  applied  to  a 
more  efficient  use,  in  a  moderately  competitive  ccoriomy,  the  displaced  'vorkers  are  only 
temporarily,  not  permanently,  unemployed.  Society  experiences  a  net  gain  not  loss  from  new 
technology.  Therefore,  since  it  would  misrepresent  the  trve  impact  to  redu<.«  benefits  by  the 
effects  of  the  replacement  of  the  old  technology,  that  reduction  is  not  commonly  included  in 
assessments  of  the  impact  of  new  technology  and  will  not  be  included  here.  Job  counts  will 
be  gross  not  net  new  jobs. 

Industry  dispersal  refers  to  the  number  of  companies  (reported  as  a  percentage)  within 
an  industry  receiving  the  technology  that,  as  a  result  of  the  transfer,  have  implemented  the 
technology.  The  number  of  successful  new  business  startups  resulting  from  the  transfer  and 
of  types  of  business  users  of  the  pnxiucls  of  the  technology  transfer  are  both  also  counted. 

Two  approaches  to  measuring  costs  are  used  in  calculating  the  cost-benefit  ratio.  The 
first  incltidcs  both  the  cost  of  producing  knowledge  and  the  cost  of  the  tr<y  sfer.  The  second 
includes  only  die  cost  of  the  transfer.  The  national  laboratories  arc  muluprogram 
laboratories,  with  R&D  programs  in  national  security,  energy  resources,  environmental 
quality,  and  industrial  competitiveness.  For  some  technology  transfers,  the  cost  of  producing 
knowledge  should  all  be  allocated  to  the  transfer.  For  those  transfers  of  technology  developed 
for  a  specific  purpose  such  as  national  security,  counting  only  the  cost  of  the  transfer  may  be 
a  more  realistic  cost  figure  because  the  laboratory  cost  to  produce  the  knowledge  is  often  a 
suTik  cost,  unrelated  to  the  actual  transfer.  It  would  have  been  incurred  regardless  of  whether 
or -not  the  transfer  occurred,  since  the  laboratory  needed  and  used  the  knowledge  for  other 
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purposes**.  The  ftenefil  of  national  secunty  and  a  viable  defense  were  the  intended  and 
realized  return  on  the  i.ivestmcnt  made  to  produce  the  knowledge.  Since  there  is  not  a  valid 
basis  to  apportion  a  part  of  these  sunk  costs  to  the  transfer,  two  ratios  are  calculated,  one 
with  these  sunk  costs  included  and  the  other  with  sunk  costs  excluded. 

The  cost  to  produce  the  knowledge  refers  here  to  the  investment  made  by  SNL  to 
create  or  obtain  expertise  in  a  technology.  The  cost  of  producing  knowledge  is  measured  by 
including  the  cost  of  capital,  equipment,  and  labor.  The  fully  burdened  historical  annual  cost 
of  the  average  scientific  technical  person  at  the  laboratory  includes  operational  R&D  costs 
such  as  the  cost  of  overhead  for  buildings,  their  maintenance,  equipment  under  $10,000  and 
purchases  of  incidental  materials.  This  average  arwual  cost  is  multiplied  by  the  total  number 
of  scientific  and  technical  persons  involved  in  obtaining  the  targeted  technology  each  year. 
The  SNL  managers  in  each  transfer  were  consulted  to  determine  if  fecilities  were  constructed 
or  equipment  costing  more  than  $10,000  was  purchased  for  SNL  to  obtain  the  technologies 
involved.  The  value  in  1987  dollars  of  these  capital,  equipment,  and  labor  costs  for  each  year 
is  calculated  using  the  GDP  deflator  series**.  The  sum  of  these  yearly  costs  is  presented  as 
the  total  cost  of  producing  the  knowledge  for  SNL  in  this  study.  The  cost  of  the  transfer  is 
measured  by  the  amount  of  government  and  private  sector  investment  allocated  to  the 
transfer.  This  can  include  gnmts,  salaries,  lodging,  training,  travel,  equipment,  facilities,  and 
related  costs. 

Benefits  are  measured  with  estimates  of  cost  savings,  government  multipliers  for 
economic  impact,  and  sales  estimates.  Appropriate  published  data  and  industry  experts  were 
consulted  to  estimate  cost  savings  and  sales.  The  U.S.  Department  of  Commerce's  Bureau  of 


**  It  is  difficult  and  «.\pcnsive  to  assess  all  of  the  sunk  costs  in  defense  research.  In  addition, 
ail  of  the  benefits  derived  from  the  investment  in  defense  research  are  also  difficult  to  trace  since 
results  are  often  published  and  dispersed  widely,  contributing  to  many  different  fields.  If  it  were 
possible  to  trace  the  benefits  of  all  research  to  all  industries,  the  truest  measure  of  impact  could 
be  derived.  However,  when  data  is  pubbcly  released  and  can  be  used  without  citation,  it  is 
impractical  to  produce  a  truly  alt-inclusive  assessment  of  impact. 

^'  This  deflator  series  is  widely  available.  There  is  nothing  obscure  about  how  it  works,  and 
most  federal  salaries  are  tied  to  it.  See  Shires,  M.  (1993)  'Estimating  a  Research  and 
Development  Price  Index".  Santa  Monica,  CA:  RAND,  and  Bureau  of  Economic  Analysis. 
Department  of  Commerce  'Implicit  Price  Deflators  for  Gross  Domestic  Product"  (1995) 
Economic  ln(jicators.  Washington  D.C.:  Government  Printing  Office.  March  p.  2. 
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Economic  Analysis  (BEA)  has  provided  published  muUipliers**  by  state  available  at  no  cost 
and  wiJJ  calculate  multipliers  for  specific  industries  in  specific  counties  or  regions  on  a  fee 
basis.  Due  to  budgetar>'  and  time  restrictions,  the  published  Regional  Input  Output  Modeling 
System  (RIMS  II)  input-output  multipliers  are  used  in  this  report.  Although  the  published 
multipliers  are  not  as  current  as  those  obtainable  for  a  fee,  the  muldpUcrs  used  in  this  rcpon. 
ranging  from  1.6  to  2.0,  are  reasonable  and  conservative  for  the  estimation  of  the  regional 
economic  impacts  of  the  introduction  of  a  new  technology*'.  In  addition,  nonmonetary 
indicators  of  benefit  such  as  jobs  created,  the  use  of  transferred  technology  within  an 
industry,  and  counts  of  new  business  startups  related  to  the  transfer,  as  mentioned  earlier, 
were  also  sought. 

In  the  ansa  of  technology/knowledge,  (he  impact  of  technology  transfer  is  measured 
by  counts  of  tangible  outputs  of  the  transfer  (products,  devices,  incretncntal  improvements, 
successful  problem  solving,  and  aJgoriAms/software)  and  surrogate  measures  of  these  outpuu 
(patents,  publications/presentations,  postdoctoral  research,  and  industry  training).  These 
measures  are  all  enumerations**.  Successful  problem  solving  refers  to  the  number  of 
problems  solved  to  facilitate  production,  commercialization,  or  marketability  of  the 
technology. 

The  impact  in  the  area  of  environment  is  measured  by  estimates  of  known  increments 
or  decrements  to  the  number  of  pollutants  in  the  air,  water,  or  waste  related  to  the 
technology  transferred.  The  pollutants  are  qualitatively  graded  to  indicate  the  severity  of  the 
risk  they  pose  and  rqportcd  according  to  the  number  of  pollutants  within  each  grade". 

In  regard  to  health,  data  on  changes  in  accident  or  death  rates  related  to  the 


^'  Regional  Economic  Analysis  Division,  Bureau  of  Economic  Analysis,  Department  of 
Commerce.  (1992)  Rggional  MflfiipIiCT?;  A  VXf  Hafi<?t>wK'  fgr  the  RegiopaJ  IPpPt-OvtpiU 
Modeling  System  (RIMS  m.  Washington  DC:  Government  Printing  Office.  May. 

^*  The  Director  of  the  Bureau  of  Business  and  Economic  Research  at  the  University  of  New 
Mexico,  an  expert  in  economic  impact  studies,  assessed  the  use  of  the  RIMS  II  multipliers  in 
this  report  and  found  that  thdr  use  was  both  appropriate  and  conservative. 

**•  It  is  important  to  note  that  while  the  aggregate  of  the  enumerations  for  the  four  areas  of 
impact  vvill  create  an  overall  profile  of  impact,  the  assertion  is  NOT  being  made  here  that  the 
individual  enumerations  (for  example  the  number  of  patents)  equate  to  impact  because  the 
enumeiatiorts  alone  may  only  represent  potential  rather  than  actual  impact. 

"  The  grading  and  evaluation  will  be  done  in  accordance  with  federal  legislative  and 
regulatoiy  classification  of  pollutants  (see  National  Environmental  Protection  Act  (NEPA)  1970, 
Toxic  Substances  Control  Act  1970,  and  National  Clean  Water  .•'.ct  (1977,1981 ,  1987).  National 
Clean  Air  Act,  etc.) 
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Figure  4  Impact  Profile 
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technology  trajisferred  is  reported  for  the  employees  within  industnes  and  for  the  public,  if 
applicable  and  significant.  Estimates  of  verified  influence  on  changes  in  longevity  or  quality 
of  life  for  employees  and  for  the  public,  if  applicable  and  significant,  will  also  be  sought. 

Selection  of  the  Technology  Transfers 

A  time  lag  exisu  between  the  transfer  of  technology  and  evidence  of  its  impact.  To 
allow  enough  time  for  the  impact  of  the  transferred  techjiology  to  be  measurable, 
technologies  were  selected  that  had  been  transferred  at  least  three  years  prior  to  the 
beginning  of  this  study^^  Two  technology  transfers  were  selected  for  this  preliminary 
research:  plasma  spray  technology  transferred  to  Fisher- Barton,  Inc.  and  polycrystalline 
diamond  drill  bits  transferred  to  the  rock  drill  bit  industry.  These  two  technologies  were 
selected  as  dissimilar  examples  of  SNL  technology  transfer. 

The  plasma  spray  transfer  involves  a  small  business,  an  industry  less  than  100  years 
old  and  the  startup  of  a  new  small  business.  The  polycrystalline  diamond  drill  bit  transfer 
involves  small,  medium,  and  very  large  businesses,  an  industry  more  than  100  years  old,  and 
robust  competition.  The  disparity  between  the  two  transfers  provides  a  test  of  the 
comprehensiveness  of  the  research  method.  The  results  of  this  research  show  whether  it  can 
accommodate  two  extremes  on  the  continuum  of  technology  transfers  from  SNL. 

The  total  population  of  documented  technology  transfers  to  date  from  Sandia  National 
Laboratories  is  well  over  1000*'.  For  the  most  part,  the  transfers  are  technologies  from 
within  the  Laboratories'  technical  core  competencies.  The  core  competencies  consist  of  four 
scientific  research  foundations  (engineered  materials  and  processes,  microelectronics  and 
photonics,  computational  and  information  sciences,  and  engineering  sciences)  and  four 
integrated  capabilities  (advanced  manufacturing  technology,  electronics  technology,  advanced 
information  technology,  and  pulsed  power  technology)**.  Another  classification  for  SNL  is 
in  regard  to  the  mode  by  which  the  transfers  occur.  For  example,  transfers  occur  through 
cooperative  agreements,  technical  assistance  programs,  and  publication  of  research  findings. 


"  The  transfers  selected  occurred  prior  to  the  increased  emphasis  on  technology  transfer.  With 
the  increased  funding,  planning,  and  support,  subsequent  transfers  may  achieve  much  greater 
im.pact. 

"  If  literature  citations  and  more  casual  exchanges  of  data  were  included,  the  transfers  would 
number  in  the  many  thousands.  Source.  SNL  technology  transfer  official. 

**  SEAB  (1994)  "Visit  of  the  Secretary  of  Energy  Advisory  Board  (SEAB)  Task  Force  on 
Alternative  Futures  for  the  DOE  National  Laboratories  August  16,  1994",  Sandia  National 
Laboratories'  Itinerary. 
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For  the  results  of  this  research  to  be  generalizable  to  the  Laboratones'  technology 
transfer  activity,  stratified  sampling  of  the  transfers  by  the  core  competencies  with 
consideration  of  the  modes  of  transfer  would  need  to  be  used.  This  would  offer  a  sample  size 
sufficient  for  separate  subgroup  analysis,  an  increase  in  the  sample  efficiency,  and  an 
adequate  population  frame  (to  cover  the  population  of  transfers  uniformly)".  The  cost  of 
obtaining  data  for  a  sample  of  this  size  would,  however,  be  prohibitive.  A  more  limited 
study  may  be  sufficient  to  demonstrate  the  impact  of  the  specific  technologies  transferred  and 
will  provide  an  experiential  basis  for  estimating  the  value  of  a  broader  array  of  transfers. 

Phase  I  is  a  step  toward  that  goal.  Thermal  spray  is  within  the  engineered  materials 
and  processes  core  competency  and  the  transfer  occurred  through  a  DOE  technical  assistance 
program  for  small  businesses.  Polycrystalline  diamond  drill  bit  technology  is  within  the 
engineered  materials  and  processes  core  competency  but  is  also  very  interdisciplinary 
including  technologies  from  the  computational  and  information  sciences  and  engineering 
sciences  (mechanical  design  and  fluid  mechanics)  core  competencies.  This  transfer  occurred 
through  Industry  Advisory  Committees  and  industry  and  university  research  funded  by  SNL. 
The  technologies  studied  do  not  represent  the  breadth  of  science-based  engineering  of  the 
core  competencies.  There  is  no  intention,  therefore,  to  generalize  the  findings  of  this  initial 
study,  but  there  is  intent  to  do  so  when  further  study  has  been  completed. 

Data  Collection 

The  transfer  of  technology  is  the  transfer  of  knowledge.  Knowledge,  like  wind,  is 
more  apparent  in  its  effect  than  its  essence.  This  intangible  aspect,  coupled  with  the  myriad 
types  of  knowledge  and  transfer  mechanisms,  make  standardization  of  the  evaluation  of  its 
transfer  a  challenge.  Prospective  technology  transfer  evaluators  are  cautioned: 

"...there  is  no  right  method  for  impact  assessment^" 

"...the  conditions  under  which  these  methods  can  be  applied 
are  context-dependent... the  task  is  to  chose  the  right 
method  for  the  particular  problem"* 


"  Rossi,  P.,  J.  Wright,  and  A.  Anderson  (eds)  (1983)  Handbook  of  Survey  Research. 
Orlando,  FL:  Academic  Press. 

"  Ormala,  E.  (1994)  "Impact  Assessment:  European  Experience  of  Qualitative  Methods  and 
Practices"  Evaluaiion  Review  41-51  p.  49. 

"  Ibid.  Munda,  Nijkamp  and  Rietveld  (1993)  p.  61. 
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Yet  technology  transfer  evaJuators  are  also  instructed  that:  "The  current  technology  transfer 
M&E"  effort  is  ad  hoc  and  uneven.  An  improved  system  of  measurement  and  evaluation  is 
necessary  and  feasible  and  should  be  developed.""  This  study  experimented  with  the  extent 
of  siandardi2ation  possible  in  applying  a  method  to  evaluate  the  impact  of  technology  transfer 
within  the  context  of  the  breadth  of  science-based  engineering  at  the  Laboratories.  The 
following  narrative  documents  the  procedures  followed  to  obtain  the  informaaon  used  to 
prepare  the  impact  profiles. 

As  noted  earlier,  to  make  this  study  as  generally  applicable  as  possible,  the 
technology  transfers  to  be  studied  were  selected  by  SN^L  from  the  opposite  ends  of  the  broad 
spectrum  of  transfers*'.  Focus-group  and  individual  mterviews  were  conducted  with  the 
scientists  and  engmeei^  ai  SNL  associated  with  the  two  technologies.  Recipients  of  the 
technology  transfened  and  their  customers  were  interviewed  either  in  focus  groups  or  by 
telephone.  Focus-group  interviews  were  recorded  and  transcribed.  Logs  of  phone  interviews 
were  prepared.  Interviewees  were  assured  of  personal  anonymity  and,  when  requested,  the 
identity  of  their  companies  was  protected. 

The  data  from  these  interviews  present  experts'  best  estimates.  No  matter  how  exact 
and  "science-like"  estimates  may  appear,  the  fact  that  they  deal  with  predicted  events  means 
that  they  are  inherently  imprecise".  However,  to  the  greatest  extent  possible,  independent 
reports  of  the  data  were  obtained.  The  internal  consistency  of  the  information  was  supported 
by  careful  review  of  the  matenal  obtained  in  each  interview.  External  consistency  of  the 


"  measurement  and  evaluation  system 

"  Carr,  R.  (1994)  "A  Proposal  for  a  framework  for  measuring  and  evaluating  technology 
transfer  from  the  federal  laboratories  to  industry"  m  Kassicieh,  S.  and  H.  Radosevich  (1994) 
From  Lab  to  Market:  Commerciali2ation  of  Public  Sector  Technology.  New  York:  Plenum  Press 
p.  303. 

^  A  former  manager  of  SNL  technology  transfer  reviewed  SNL  technology  transfers,  choosing 
two  transfers  that  met  the  following  criteria:  1)  successful  transfers;  2)  different  from  each  other 
(in  technology,  transfer  mechanism,  type  industry,  time  since  transfer,  etc.);  3)  SNL  maintained 
contact  with  the  industries  involved  in  the  transfers;  and  4)  the  industries  would -probably  be 
receptive  to  participating  in  the  study. 

*'  For  a  general  discussion  of  the  scientific  status  of  future-oriented  evaluations  see  Rescher, 
N.  (1959)  "On  the  Epistemology  of  the  Inexact  Sciences"  Management  Science  6:1  25-52.  For 
a  targeted  discussion  of  the  problems  in  future-oriented  evaluation  of  R&D  impacts  see 
McCuUough,  J.  (1989)  "First  Comprehensive  Survey  of  NSF  Applicants  Focuses  on  their 
Concerns  about  Proposal  Review"  Science,  Technology,  and  Human  Values  14:1  78-88. 
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information  was  sypported  by  verifying  that  the  independent  reports  were  in  agreement*'. 
The  information  was  reviewed  by  all  sources  of  information  for  accuracy  and  to  ensure 
proprietary  concerns  were  protected. 

Documents  published  by  SNL,  trade  publications,  and  scholarly  journal  and 
proceedings  articles  were  also  used  as  source  material.  Citation  and  patent  searches  were 
done  using  the  SCI  and  CASSIS  databases.  In  addition,  records,  when  available,  were 
obtained  from  companies  and  industry  associations  for  each  of  the  four  areas  (economy, 
technology/knowledge,  environment,  and  health).  Tnese  procedures  enable  future  replication 
by  following  recommendations  to  facilitate  replication"  (standardization  and  thorough 
documentation  of  evaluation  procedures  and  maintenance  of  records  of  the  technology 
transfer  recipients). 


"  Lofland,  J.  and  L.  Lofland.  (i984)Analvzing  Social  -Sepingif   Belmont,  CA:  Wadsworth 
Publishing  Company. 

"  Ibid.  Lofland  and  Lofland  (1984). 
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Chapter  3:    Plasma  Spray  Technology  Transfer 

Ovcn'icw  of  Thermal  Spray  Technology  and  Industry 

Thermal  spray  is  a  generic  term  for  an  aerosol  spray  of  molten  matenal.  The  spray 
can  be  used  to  coat  components  or  objccu,  fonn  a  component  or  object,  or  process  a 
material.  In  thermal  spray,  a  material  (in  powder,  wire,  cr  rod  form)  is  heated  to  a  molten  or 
semi-molten  state,  accelerated,  and  propelled  toward  a  ptepaied  surface.  As  a  coating,  the 
initiaJ  particles  bond  with  the  surface  and  subsequent  particles  then  cause  thickness  buildup. 
In  spray  forming,  the  particles  build  up  a  thick  deposit  which  is  removed  from  the  substrate 
(often  referred  to  as  a  mandril)  to  create  a  free-standing  shape.  In  material  processing, 
unusual  materials  (e.g.,  nickel  graph<te  and  aluminum  polyester  composites  for  abradable 
seals  and  cemented  carbides  for  wear  applications)  that  cannot  be  made  any  other  way  are 
formed  during  the  process.  Originally  (from  1909  to  circa  1950),  the  materials  sprayed  were 
molten  metals.  More  recently,  nonme'^allic  and  mixmres  of  nonmetallic  and  metallic  materials 
arc  sprayed.  Thermal  spray  can  be  classified  by  process  into  three  ger.eral  categories**: 
plasma,  combustion,  and  electric/wire-arc  spray.    Table  3  highlights  the  differences  between 
these  processes. 

Thermal  spray  was  first  used  by  M.  U.  Schoop  in  Zunch,  Switzerland  in  1909  to 
make  metal  powder.  The  Uiermal  spray  industry  began  in  the  1920s  wiui  the  subsequent 
introduction  of  metal  spraying  to  the  marketplace  m  Germany,  France,  and  the  United  Slates. 
The  industry  experienced  slow,  steady  growth  in  the  United  States  with  annual  sales  reaching 
approximately  ten  million  dollars  in  the  1950s.  The  advent  cf  technological  innovation 
(plasma  spray  torch)  and  the  expansion  of  markets  (thermal  and  wear  resistant  coatings  for 
aircraft  erigines)  boosted  annual  sales  to  approximately  $50  million  by  the  early  1970s. 
Industry  restructuring  tuVough  acquisitions  and  startups),  fast-paced  technological  innovation 
(high  velocity  oxyfuei  [HVOF],  computet  based  controls,  hjgh-energy  plasma  spraying, 
v.-ater-jet  stripping  of  thermal  spray  coatings,  laser  melting,  and  robotics)  and  new  markets 
(automotive  applications  and  relatively  small  niche  users)  brought  annual  sales  to  $630 
million  in  the  United  States  and  $1.2  billion  woridwide  by  the  early  1990s". 


"  Many  subdivisions  exist  within  the  three  general  categories.  There  is  not  one  best  process, 
each  application  must  be  carefully  studied  to  achieve  the  desired  coating  characteristics  using  the 
most  appropriate  process. 

"  Tho,-pe,  .M.  (1993)  "Thermal  Spray,"  Advanced  Materials  and  Processes  5:143  50-61. 
Annual  salei  refer  to  sales  of  thermal  spray  services. 
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Table  3;  Thermal  Spray  Coating  Processes' 


Type  Of 

Mcchaoimu 

Viruuoru  of  Each 

Coo/AvaiUbiiiiy 

Depoiit  Ch«r«cten((ici 

P«OC<M 

Type 

CombucUoa 

bated  OQ  chcmicAJ  beatinf  from 
oxyfca  fuel  coaabu«tjoa 

(UoKipny 

kaa  expecuive 

own  porous,  higher  oxide 
coniect 

dciooation  ^o 

paleol  available  from 
ooe  veodor  otily 

hi^  quality  coaiinf.  fK>t  niiicd    for 
coatjnc  Lartc  uirface  areas 

HVOF" 

more  expcaaivc 

very  thick. tow  porosity  coaunf . 
with  krw  residual  Mress 

PUiou 

based  on  bck'^u  oy  •  direct 
curreoi  irc-onvea  pUmu  jei 

aUDOfpbtric  cpnyiaf 

leaat  cxpeoarve 

very  versatile,  aome  porosity /oxide 
(■praying  in  open  air) 

vacuum/low  prcaaurc 

hifii  coat 

jrcally  cupcrior  coatings  for  aome 
acroapacc  applicaiioos) 

iiKft  chamber 

inlercDcdule  in  coA 

reduced  oxidet/porosity.  not  widely 
tiaed  in  ix\duiir\ 

underwater 

ao  coouacrciaj 
applic|iioa 

El«iricAVi« 

bA«ed  OQ  b«4Ua(  by  an  electnc 

aUDoapbenc  ^rayis^ 

relatively  ioex^uive 

bifb  depoaitjoo  rales,  somewhat 

Art 

vc  iuvck  bccweca  two 
cooAioMblc  wirei 

reaearch  oojy 

porous,  minimal  heal  input  to 
worfcpiecc,  limit  to  meul  coatings 
with  comparatively  rough  as- 
dcfMsiled  aurfacc 
limited  use  in  Europe  at  present 

inert 

reaeaicb  «aly 

limited  use  in  Europe  at  prracnt 

The  major  players  in  the  industry  are  job  shops,  original-equipment  manufacturers 
(OEMs),  the  military,  and  suppliers  of  equipment,  systems,  and  materials.  The  number  of 
users  of  this  technology  continues  to  increase  through  such  recent  applications  as  coatings  for 
medical  implants",  spray  forming**,  and  removal  of  lead-based  paints™  from  steel 


**  Source:  Manager  SNL  Thermal  Spray  Research  Laboratory  and  Smith,  R.  and  R.  Novak. 
(1991)  "Advances  and  Applications  in  U.S.  Thermal  Spray  Technology  I.  Technology  and 
Materials,*  Powder  Metallurgy  Intemmonal.  23:3. 

"  high  velocity  oxy-fuel 

**  Herman,  H.  and  S.  Sampath.  (1995)  "Thermal  Spray  Coatings",  posted  on  internet: 
Department  of  Materials  Science  and  Engineering,  State  University  of  New  York  at  Stony 
Brock.  June  1995.  contact  cbemdt@ccmail.sunysb.edu,  15  pages. 

**  Smith,  R.  and  R.  Novak.  (1991)  "Advances  and  Applications  in  U.S.  Thermal  Spray 
Technology  I.  Technology  and  Materials,"  Powder  Metallurgy  Iruemaiional.  23:3. 

'°  Bemdt,  C.  (1995)  "Removal  of  lead-based  paints  from  steel  structures",  posted  on  internet: 
Department  of  Materials  Science  ard  Engineering  at  State  University  of  New  York  at  Stony 
Brook,  contact  cbemdt@ccmail.sunysb.edu  June  1995.  1  page 
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structures.  Industry  restructuring  is  also  continuing  in  the  1990s  with  consolidations,  buyouts, 
and  reassessment  of  thermal  spray  as  a  "factory-floor"  process  by  OEMs.  Since  it  constitutes 
fifty  percent  of  annual  sales,  slowdowns  in  the  aircraft  engine  repair  business  have  had 
marked  impact  on  the  theraial  spray  industry  in  the  United  States  in  the  1990s".  In 
addition,  the  1994-1995  acquisition  (and  in  some  cases,  taking  off-shore)  of  80%  of  the  U.S. 
companies  that  supply  thermal  spray  equipment,  systems,  and  materials  by  foreign  interests  is 
anticipated  to  have  a  major  impact  on  the  industry  in  the  United  States  since  technological 
innovation  has  been  fostered  primarily  through  these  suppliers^. 

Thermal  Spray  Technology  Transfer 

Sandia  National  Laboratories  began  its  research  in  thermal  spray  technology  to 
support  the  defense  effort  in  1967.  The  Laboratories  developed  thermal  spray  expertise  and 
capacity  in  virtually  all  thermal  spray  technologies  including:  combustion  flame  spray  (two  or 
three  types),  twin  wire  arc,  conventional  atmospheric  plasma,  single  wire  plasma,  vacuum 
spray,  and  HVOF.  Applications  of  the  technology  at  the  Laboratories  include  defense,  solar 
energy,  and  the  magnetic  confinement  fusion  energy  project,  along  with  numerous  projects 
with  industry.    The  thermal  spray  process  called  plasma  spray  is  the  technology  transferred 
from  Sandia  National  Laboratories  to  Fisher- Barton  Inc.  on  which  this  study  focused. 

Plasma  Spray 

The  following  is  a  layman's  description  of  the  plasma  spray  process.  A  mixture  of 
gases,  usually  argon  with  either  helium  or  hydrogen,  is  fed  into  a  gunlike  apparatus.  Within 
the  gun,  the  mixed  gas  passes  between  an  anode  and  a  cathode.  The  electrical  energy  that  is 
imparted  by  the  flow  of  electrical  current  through  the  gas,  ionizes  the  gas  (strips  its 
electrons).  Ionized  gas  is  also  called  plasma  or  gas  in  an  excited  state.    The  ionization  of  the 
gas  creates  heat  in  the  form  of  a  high  velocity  plasma  jet.   This  plasma  jet  will  both  melt 
material  and  propel  the  particles  of  melted  material  out  of  the  gun.  Material  (powder,  wire, 
or  rod)  is  fed  into  the  core  of  the  plasma  within  the  gun.  The  plasma  melts  the  material  and 
propels  it  out  of  the  gun  in  molten  aerosol  droplets  (Figure  5). 

Plasma  generated  by  the  flow  of  electric  current  can  create  very  high  temperatures, 
higher  than  can  be  obtained  with  combustion  processes.  This  high  temperature  makes  the 


•'"  Personal  interview,  thermal  spray  consultant,  June  1995.  and  Thorpe,  M.  (1993)  "Thermal 
Spray,"  Advanced  Maxerials  and  Processes.  5:143.  50-61. 

^  Personal  interview,  thermal  spray  industry  official.  June  1995. 
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plasma  a  superior  prcxtess  for  spraying  materials  with  very  high  melting  poinU,  sucli  as 
ceramics.  The  tjielting  point  of  a  typical  sprayed  ceramic  is  4,000"'F.  The  surface 
temperature  of  the  comjxjnent  to  be  coated  may  have  a  melting  point  of  only  l.OOOT.  The 


Figure  5:  Plasma  Spray  Diagram 


component  is  therefore  kept  below  250"?  to  prevent  the  heat  of  the  molten  ceramic  from 
distorting  its  shape. 

Fisher-Barton  Inc.^ 

Fisher-Barton  Inc.  manufactures  gear  blanks  and  original  and  replacement  metal 
blades  for  several  applications  including:  lawn  mowers,  wood  chippers,  and  agricultural 
machinery.  The  company  employs  270  worken  and  transacts  business  in  four  locations: 
Watcrtown  (corporate  headquarters),  Pewaukee,  and  Milwaukee,  Wisconsin  and  Greenville, 
South  Carolina.  Founded  in  1973,  it  is  currently  the  largest  manufacturer  of  lawn  mower 
blades  in  the  world  (fifty  percent  share  of  the  available  world  market)'*.  To  expand  its 
research  and  development  capacity,  Fisher-Barton  maintains  an  ongoing  professional 
relationship  with  the  University  of  Wisconsin  (UW-Madison)''. 

The  company's  goal  is  to  make  the  best  lawn  mower  blade  in  the  world.  Lawn 


^  The  information  in  this  section  was  primarily  obtained  during  interviews  at  Sandia  National 
Laboratories  in  New  Mexico,  and  at  Fisher-Barton  and  Thermal  Spray  Technologies  in 
Wisconsin. 

'*  Some  captive  lawn  and  garden  product  companies  manufacture  their  own  blades. 

'*  Home  of  the  University  of  Wisconsin  Badgers,  1994  Rose  Bowl  Champions. 
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mowers  operate  like  a  vacuum  cleaner  in  a  brutal  environment.  The  rotating  blade  (3,000- 
3.500  rpm.  or  -=200  mph)  not  only  raises  grass  for  cutting,  but  also  picks  up  rocks  and,  in 
some  parts  of  the  United  States,  sand.  The  sand  is  devastating  to  the  blade,  eroding  it  in  as 
little  as  ten  hours.  In  1980,  Fisher-Barton  wanted  to  measure  the  durability  of  its  blades.  The 
UW-Madison's  College  of  Engineering  helped  Fishcr-Banon  to  scientifically  verify  that  the 
heat  treatment  or  austcmpering  Fisher-Barton  uses  on  its  blades  did.  in  fact,  increase  their 
wear  resistance  and  decrease  their  likelihood  of  failure^'. 

A  professor  in  the  Materials  Science  and  Engmeering  Department  of  the  lAV-Madison 
College  of  Engineering  further  directed  Fisher-Barton  toward  thermal  spray  as  a  possible 
technology  to  increase  the  durability  of  its  blades  and  to  overcome  the  limiutions  of  metal 
working  processes.  In  1986,  a  graduate  engineering  student  began  to  study  the  technology  at 
UW-Madison  through  available  literature  and  samples  of  plasma-sprayed  items.  While  the 
University  faculty  did  not  have  plasma  spray  equipment  or  the  applied  expertise  to 
experimentally  test  the  lawn  mower  blade  application,  the  study  indicated  that  plasma  spray 
coatings  would  be  too  brittle  to  use  in  the  field. 

Technology  Transfer  Grant 

During  a  serendipitous  visit  to  Sandia  National  Laboratories,  the  owner  of  Fisher- 
Barton  realized  that  the  Laboratories  had  Lhe  capacity  to  fully  transfer  plasma  spray 
technology  to  the  company.  Fisher-Barton,  Inc.  then  applied  for  and  received  a  technology 
transfer  grant  from  a  Department  of  Energy  program  to  aid  technology  transfer  to  small 
businesses.  This  program,  available  to  all  small  businesses  at  that  time,  enabled  Fisher- 
Barton  to  send  its  fulltime  employee  (formerly  the  graduate  engineering  student)  to  Sandia 
National  Laboratories  to  work  directly  with  Sandia  experts  in  plasma  spray  technology. 
According  to  the  terms  of  the  grant,  Fisher-Barton  paid  the  employee's  salary  and  the  grant 
paid  for  laboratory  supplies  and  the  employee's  living  expenses. 

Since  plasma  spray  coatings  for  lawn  mower  blades  were  not  a  viable  application,  the 
Fisher-Barton  research  (from  June  1988  -  September  1989)  at  Sandia  explored  possible 
coatings  to  use  on  chipper  blades,  a  product  market  that  Fisher-Barton  was  considering 
entering.  Chipper  blades  are  used  by  the  wood  industry  in  the  process  of  making  pressed 
wood  boards.  They  are  also  used  in  the  mulching  industry,  an  attractive  growth  application 


''  Walljaisper,  A.  (1992)  "The  College  of  Engineering's  plasma  spray  technology  spurs  a  new 
company"  in  At  Work  for  Wisconsin,  publication  of  University  of  Wisconsin-Madison  College 
of  Engineering. 
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for  Fisher-Barton.  It  was  hypothesized  that  if  a  very  hard,  wear-resistant  materia]  was 
plasma-sprayed  onto  one  side  of  the  chipper  blade  and  the  other  side  remained  conventional 
steel,  then,  as  the  blades  chipped  at  the  wood,  the  softer  un-coated  steel  side  of  the  blade 
would  wear,  leaving  a  sharp  edge  at  all  times.  This  idea  was  drawn  from  an  example  in 
nature.  As  a  beaver  gnaws,  the  softer  inside  covering  of  its  incisors  wears  more  quickly  than 
the  very  hard  outer  covering,  causing  these  front  four  teeth  to  be  continually  sharpened.  This 
investigation  found  that  the  environment  for  chipper  blades  (like  lawn  mower  blades)  is  too 
severe  for  a  plasma  spray  coating  to  be  effective. 

In  addition  to  this  project,  the  Fisher-Barton  employee  worked  on  other  projects  of 
specific  interest  to  either  Fisher-Barton  or  Sandia  during  the  15  month  period.  Although 
Fisher-Barton  sent  several  projects  with  the  employee  to  the  Laboratories  for  study,  the 
employee's  primary  task  was  to  learn  how  to  use  and  modify  plasma  spray  technology  for  a 
desired  outcome  in  a  more  general  sense.  This  required  developing  expertise  in  the  diagnostic 
techniques  and  computer  models  used  to  understand  the  materials  (i.e.,  scientifically  design 
and  analyze  the  coatings)  and  the  process  (i.e.,  particle  velocity,  temperature,  injection 
diameter,  etc.).  The  transfer  was  preceded  by  gaining  familiarity  with  the  technology  at  the 
University  but  actually  occurred  when  the  hands-on  knowledge  about  the  technology  was 
transmitted  to  the  employee  at  the  Laboratories".  The  employee  cited  two  reasons  why  this 
exchange  occurred  at  the  Laboratories:  1)  the  depth  and  breadth  of  expertise  available  at  the 
Laboratories  - 

"There  was  an  expert  there  at  Sandia  or  there  was  at  least 
somebody  that  knew  an  expert  that  you  could  call  up  and  the 
resources  and  the  networking  there  are  just  so  quick  and  fast 
for  you  to  be  able  to  get  technology...".^* 

and  2)  the  physical  resources  "I  got  used  to  using  great  equipment.""  According  to  the 
owner  of  Fisher-Barton,  the  greatest  value  of  the  Sandia  experience  was  the  acquisition  of 
knowledge  on  how  to  scientifically  analyze  various  coatings  and  how  to  select  the  optimal 
coating  solution  for  each  application.  From  the  Laboratories'  viewpoint,  the  transfer  was  a 


"  There  is  a  vast  literature  confirming  that  technologies  are  most  effectively  transferred  from 
federal  laboratories  through  person-to-person  contacts. 

"  Personal  Interviews  conducted  at  Thermal  Spray  Technologies,  Inc.  October  1 ,  1994. 

"TST,  1994. 
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successful  experience  for  both  the  Laboratories  and  Fisher-Banon  because  of  the  Fishcr- 
Banon  employee: 

'..it's  somethuig  worth  observing  that  [when]  projects  of  this  sort  come 
to  pass,  fortunately  or  unfortunately,  success  really  docs  depend  en 
individuals  and  we  were  very  fortunate  to  have  an  outstanding  individual 
(re/erring  to  the  Fisher-Bonon  employee)  ui  this  case.'"' 

After  returning  to  Watcrtown,  the  Fisher-Banon  employee  assumed  a  management 
role  in  the  purchase  of  plasma  spray  equipment  and  the  startup  of  a  plasma  spray  division 
within  Fisher-Banon.  Applications  for  Fisher-Barton  products  and  additional  applications  for 
other  companies  provided  the  division  with  a  diverse  client  base.  ]n  1993,  the  plasma  spray 
division   was  formed  into  a  new  company,  Thermal  Spray  Technologies  (TST).  In  1994, 
Thermal  Spray  Technologies  opened  the  doors  of  its  new  facility  in  Sun  Prairie,  Wisconsin, 
with  10  employees. 

Impact  of  Plasma  Spray  Technology  Transfer 

The  data  from  four  applications,  representing  more  than  50%  of  the  annual  sales  of 
TST,  were  used  to  develop  the  impact  profile  for  this  technology  transfer.  The  applications 
are  the  following: 

1.  automotive  integrated  circuit  brackets, 

2.  road  and  mountain  bicycle  rims, 

3.  paper  processing  coater  blades,  and 

4.  food  processing  pump  components. 

Figure  6  (page  45)  represents  the  impact  of  the  plasma  spray  technology  transfer  from  Sandia 
National  Laboratories  to  Fisher-Banon,  Inc.  in  regard  to  health,  economy,  and 
technology/information. 

Health 

Plasma  spray  is  produced  within  a  robotic,  gunlike  apparatus  which  propels  the  spray 
onto  a  prepared  surface  within  a  noise  control  booth.  The  unused  plume  of  spray  is  drawn 
into  an  air  filtratjon  system  using  an  exhaust  fan.  The  spray  is  filtered  and  the  coating 
material  is  collected  in  barrels  from  which  it  can  be  recycled  and  used  for  future 


"  (SNL)  Personal  Interviews  conducted  at  Sandia  National  Laboratories,  (September  9,  1994). 
Parenthetical  information  added. 
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applications.  All  of  the  matenals  used  have  tested  as  nonhazardous  but.  to  ensure  safety, 
workers  wear  protective  respirators  when  working  inside  the  booths.  Workers  monitor  the 
spraying  process  through  the  booths'  glass  windows,  which  are  covered  by  shaded  curtains. 
They  wear  standard  safety  glasses  for  monitoring  outside  and  either  dark  glasses  or  a 
welder's  mask  for  work  inside  the  booths,  as  the  high  velocity  flame  is  bright  (5,000- 
30,000°K).  They  also  wear  noise  protection,  as  the  gun  and  exhaust  system  is  loud  (120 
decibels). 

TST  does  not  replace  an  existing  manufocturing  process,  so  worker  accidents  at  TST 
do  not  represent  an  increase  or  decrease  in  accidents  related  to  an  existing  technology.  The 
annual  number  of  accidents  for  the  plasma  spray  division  at  Fisher-Barton  and  TST  for  the 
years  1989-1994  was  one  to  two  per  year.  The  fluctuation  Ln  the  number  of  accidents  was 
related  to  influences  (carelessness,  new  employee  learning  curve,  etc.)  other  than  the 
introduction  of  a  new  technology,  per  se,  so  this  indicator  is  not  relevant  to  this  technology 
transfer.  This  is  also  true  of  worker  lives  saved/lost,  i.e.  it  is  not  an  mdicator  relevant  to  this 
technology  transfer. 

The  increase/decrease  in  longevity  related  to  this  technology  transfer,  although 
potentially  existent,  would  be  fairly  small  and  highly  speculative.  For  example,  the  bicycle 
rim  application  will  increase  the  braking  capacity  of  road  and  mountain  bikes  on  which  the 
rims  are  installed  when  used  on  wet  surfaces.  It  is  conceivable  that  this  increased  braking 
capacity  could  reduce  the  risk  of  accident  or  save  a  bicyclist's  life  that  would  otherwise  have 
been  lost.  Approximately  2.2%  of  the  population  participates  in  road  bildng  and  2.7% 
participates  in  mountain  biking".  The  subset  of  the  4.9%  that  would  be  affected  is  fairly 
small  (industry  experts  estimate  1  %)  because  the  ceramic  rims  are  very  expensive,  catering 
to  a  very  snudi  elite  group  of  bicycle  racen  and  enthusiasts. 

In  addition,  it  is  possible  that  the  reduced  failure  rate  for  the  integrated  circuit  bracket 
may  prevent  auto  accidents  and  or  deaths  due  to  mechanical  failure  that  would  otherwise 
have  occurred.  The  avoidance  of  risk  associated  with  these  technological  improvements  is  not 
rcadiiy  quantifiable  because  the  extent  of  risk  to  the  general  population  is  very  small.  This 
indicator  is  intended,  however,  to  capture  reduction  or  increases  in  quantifiable,  known  risks 
to  the  general  population  rather  than  unlmown  or  remote  risks.  Therefore  this  indicator  is  not 
applicable  at  this  time  to  this  technology  transfer. 

The  quality  of  life  indicator,  however,  is  applicable  to  this  technology  transfer  in 


"  Media  Mark  Research  Sports  and  Recreation  Report  (1994).  Volume  13.  New  York:  Media 
Mark  Research,  Inc.  p.  1. 
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three  applications.  Fifteen  thousand  esamated  automotive  circuit  bracket  failures  would  be 
avoided.  Assuming  one  car  per  owmer,  .006%  of  the  population  of  the  United  States  (262M 
(rounded)'-  would  be  affected.  Approximately  .05%  of  the  population  enjoy  increased  quality 
in  biking   Finally,  food  data  is  classified  by  the  type  of  process  it  undergoes  (ie.,  freezing, 
canning,  etc.).  The  classification  of  "processed"  is  both  broad  and  vague.  Due  to 
confidenaality  concerns,  more  precise  data  was  unavpjiable.  However,  industry  experts 
estimate  that  at  least  fifty  percent  of  food  that  is  processed  using  food  pumps  is  affected. 
Since  at  least  99%  of  Americans  consume  food  that  has  been  processed  I'sing  food  pumps, 
the  estimate  that  50%  of  the  population  in  the  U.S.  is  affected  (by  avoidance  of  increased 
food  costs  due  to  pump  failure)  was  viewed  as  conservative.  The  three  applications  affect  at 
least  50.056%  or  50%  of  the  public. 

Environment 

In  regard  to  costing,  components  and  objects  are  coated  with  a  variety  of  materials  to 
obtain  specific  surface  characteristics  and  for  protection,  preservation,  and  appearance.  Four 
types  of  coatings  are:  physical  vapor  deposition  (PVD),  chemical  vapor  deposition  (CVD), 
electroplating  and  thermal  spray.  While  no  coating  process  is  ideal  for  all  applications,  the 
advantages  to  thermal  spray  coating  are  the  following: 

1.  High  deposition  rates  (can  create  very  thick  coatings); 

2.  chemical  reactions  are  not  a  concern  as  in  CVD, 

3.  vapor  pressure  is  not  a  concern  as  in  CVD  or  PVD;  and 

4.  environmental  hazard  is  not  as  much  a  concern  as  in  electroplating. 

As  previously  mentioned,  in  plasma  spray,  the  unused  coating  spray  is  contained  within  the 
enclosed  area  and  filtered  through  an  exhaust  system.  The  particulate  material  is  deposited 
into  a  barrel  and  the  unused,  nontoxic  gases  are  vented  into  the  air.  Since  the  particulate 
material  can  be  recycled,  this  technology  transfer  results  in  neither  increasing  nor  decreasing 
the  number  of  water,  air,  or  soil  pollutants  or  waste  products.  Thermal  spray  can  replace 
some  electroplating  processes.  For  example,  applications  requiring  100  to  200  different 
chemical  products  can  be  replaced  by  processes  requiring  one  or  two  chemicals.  Thermal 
spray  can  also  replace  painting  and  coating  processes  that  use  materials  containing  solvents 
that  are  more  toxic  and  harder  to  remove  from  the  atmosphere  than  the  particulate  of  the 


'■  Estimates  of  the  Population  of  the  United  States  to  December  I.  1994.  Bureau  of  the  Census 
Current  Population  Report  Series  P-25.  Government  Printing  Office  February  1995. 


35 


349 


thermal  spray  process.  If  TST  is  ever  engaged  in  either  of  these  types  of  applications,  it 
would  enhance  the  contribution  of  this  technology  transfer  to  the  environment. 

Technologv/InfofTnation 

The  research  conducted  at  Sandia  by  the  Fisher-Barton  employee  (i.e.,  technology 
transfer)  increased  infonnation"  through  four  presentations  and  four  published  articles. 
Four  presentations  were  made  at  national  conferences;  three  of  these  received  best  paper 
awards.  Four  technical  articles  coauthored  with  a  Sandia  scientist  were  published  in  technical 
journals.  Citation  analysis  yielded  five  citations  of  these  published  articles.  Techrolcgy** 
increased,  as  one  patent  was  issued  in  1994.  Patent  citation  analysis  did  not  yield  any 
citations,  perhaps  due  to  the  very  recent  issue  date. 

In  1988,  the  Fisher-Barton  employee  was  approached  by  the  Institute  of  Paper  Science 
to  explore  the  potential  of  a  paper-making  application  (impulse  drying).  The  hypothesis  was 
that  plasma  spray  might  be  useful  in  the  drying  sequence  of  the  paper-making  process,  an 
extremely  energy-intensive  opeiation.    In  conventional  paper  production,  wet  paper  fiber  is 
approximately  98%  water  and  2%  pulp,  prior  to  the  drying  sequence.  The  water  is  removed 
by  suction  and  then  pressed,  heated,  and  evaporated  out  of  the  fiber  as  it  is  carried  on  felt 
sheets  through  steel  rolls.  Since  water  has  a  high  heat  capacity  and  a  high  heat  of 
vaporization,  this  process  is  very  energy-intensive.  In  impulse  drying,  as  the  paper  feed  stock 
is  passed  through  rolls  heated  to  high  temperature,  the  water  is  flashed  to  steam,  creating  a 
steam  wave  that  pushes  the  water  out.  In  experiments,  the  transfer  of  heat  to  the  paper 
feedstock  was  uncontrolled  using  conventional  steel  rolls  and  controlled  when  using  ceramic- 
coated  rolls.  In  the  uncontrolled  heat  transfer,  when  the  superheated  water  flashed  to  steam  at 
the  pinch  point  between  the  conventional  rolls,  the  paper  blew  apart.  The  controlled  transfer, 
made  possible  by  the  ceramic-coated  rolls,  produced  paper  of  higher  quality  and  greater 
strength,  using  lower-grade  pulp  (with  higher  percentage  of  recycled  paper)  than  paper  made 
using  conventional  steel  rolls. 

TST  began  a  joint  research  project  with  Sandia  National  Laboratories  and  the  Institute 
of  Paper  Science  to  investigate  this  hypothesis.  Prototype  coated  rolls  were  made  at  Sandia 
and  tested  in  a  pilot-scale  dryer  at  the  Institute.  Energy  consumption  was  two-thirds  less  and 
less  pulp  was  wasted  with  impulse  drying  than  with  conventional  paper  drying. 


"  Information  here  refers  to  the  result  or  product  of  understanding  acquired  through 
experimentation  and  experience  that  can  be  made  available  to  others. 

**  Technology  here  refers  to  new  applications  or  advances  in  applications  of  science. 
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Engineering  estimates  are  that  about  50%  of  the  paper  made  in  the  United  States  can 
be  dried  with  impulse  drying  (e.g.,  cardboard  and  box  liners).    The  energy  savings  will  be 
$5  per  ton  of  paper  produced,  and  the  pulp  savings  will  be  $20  per  ton  of  paper  produced*. 
These  savings  are  applicable  to  approximately  80  million  tons  of  paper  per  year  for  total 
projected  annual  savings  of  $1,600,000,000. 

The  Institute  has  a  proposal  that  has  been  accepted  by  the  Department  of  Energy  to 
build  a  pilot  drying  machine.  If  estimates  arc  correct,  impulse  drying  should  be  available  to 
the  paper  industry  in  five  years.  In  the  absence  of  the  plasma  spray  technology  developed  at 
Sandia  and  demonstrated  by  TST,  scientists  at  the  Institute  estimate  that  it  would  take  an 
additional  two  years  for  impulse  drying  to  become  commercially  viable.  There  is  also 
speculation  that  with  impulse  drying  and  lower  paper  costs,  American  paper  companies  will 
be  able  to  compete  more  favorably  in  the  world  market.  Although  quantifiable  estimates  and 
projections  can  be  made  regarding  the  dollar  value  of  the  application  of  plasma  spray  in 
impulse  drying,  this  application  is  in  the  technology/information  category  because  it  has  not 
been  commercialized. 

Economy 

Since  the  technology  acquired  was  primarily  the  diagnostic  expertise  that  enables  the 
technology  to  be  fiiUy  used,  adoptiing  the  technology  is  not  possible  in  the  traditional  sense  of 
industry  adoption*^.  This  indicator,  therefore,  is  not  applicable  to  this  technology  transfer. 
A  new  business  startup  and  jobs  for  ten  employees  are  clear  indicators  of  economic  impact  in 
Dane  County,  Wisconsin.  The  successive  business  users  of  the  technology  number  six,  . 
including: 


"  See  Orloff.  D.,  (1992)  "Impulse  Drying  of  Paper:  A  Review  of  Recent  Research," 
Proceedings  of  the  14th  Industrial  Energy  Technology  Conference.;  Orloff,  D.  and  Lindsay,  J. 
(1993)  "Advances  in  Wet  Pressing,"  Paperage  109:  14-15.;  Orloff.  D.  and  Sobezynski.  S.. 
(1993)  'Impulse  Drying  Pilot  P»ress  Demonstration:  Ceramic  Surfaces  Inhibit  Delamination," 
Paper  Technology,  34:  24-33. 

•*  The  opportunity  to  apply  for  a  DOE  grant  was  available  to  other  companies.  At  the  time, 
no  other  company  applied.  Opportunities  to  acquire  the  diagnostic  expertise  were  and  are 
available  at  other  national  laboratories  and  from  university-based  research  centers.  Diffusion  of 
the  technology  could  have  been  and  can  be  occurring  fri)m  these  institutions  and  subsequent 
interactions  of  SNL  with  other  companies.  The  diffusion  measured  here  is  restricted  to  what  has 
occurred  as  a  direct  result  of  the  TST  transfer. 
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1 .  automotive  manufacturer, 

2.  bicycle~company, 

3.  paper  processing  machinery  producer, 

4.  paper  mills, 

5.  food  processing  machinery  producer,  and 

6.  food  processing  companies. 

Finally,  the  following  cost  benefit  analysis  quantifies  the  economic  impact  in  dollar  values. 
Final  dollar  values  for  the  cost-benefit  ratio  are  rounded  to  two  significant  figures. 

Costs 
Cost  of  producing  knowledge 

As  discussed  in  Chapter  2,  two  approaches  are  used  to  measure  costs.  The  first 
includes  both  the  cost  of  producing  knowledge  and  the  cost  of  the  transfer.  The  cost  of 
producing  plasma  spray  knowledge  at  Sandia  National  Laboratories  includes  the  cost  of 
capital,  equipment,  and  labor.  The  fully  burdened  historical  annual  cost  of  the  average 
scientific  technical  person  at  the  Laboratories  was  taken  at  0.8  full  time  equivalent  (FTE)  for 
each  year  from  1967  to  1983  and  at  2.5  FTE  from  1984  to  1988".  These  annual  labor  costs 
were  then  converted  to  constant  1987  dollars".  The  sum  of  these  adjusted  annual  labor 
costs  is  $2,929,261.  No  facilities  were  constructed  for  this  Sandia  program,  however, 
equipment  over  $10,000  was  purchased.  From  1967  to  1988,  the  following  equipment  was 
purchased: 


"  1967-1988  is  the  period  of  time  from  the  inception  of  the  thermal  spray  program  at  Sandia 
to  the  beginning  of  the  Fisher-Barton  technology  transfer  grant  research.  The  FTE  estimates 
were  made  by  the  Director  of  the  thermal  spray  program  at  Sandia. 

"  This  deflator  series  is  widely  available.  There  is  nothing  obscure  about  how  it  works,  and 
most  federal  salaries  are  tied  to  it.  Sec  Shires,  M.  (1993)  "Estimating  a  Research  and 
Development  Price  Index*.  Santa  Monica,  CA:  RAND.  Bureau  of  Economic  Analysis, 
Department  of  Commerce  "Implicit  Price  Deflators  for  Gross  Domestic  Product"  (1995) 
Economic  Indicators.  Washington  D.C.:  Government  Printing  Office.  March.  2. 
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GDP  Amount 

Year     Item  Amount  Pgfl  1S311 

1967      first  spray  apparatus'*  30,000  .303  99.010 

1970      plasma  spray  system  30,000  .352  85,227 

1982      vacuum  plasma  system  70,000  .838  83.532 

1984      laser  velocimeter  150,000  .910  164.835 

1986  manipulator  20,000  .969  20,640 

1987  vacuum  pump  12,000  1  12.000 
1987     spray  booth  12,000  1  12.000 

Total  equipment  costs  S477,244 

The  total  cost  for  Sandia  National  Laboratories  to  produce  thermal  spray  knowledge  is  then 
the  sum  of  $2,929,261  and  $477,244  or  $3,406,505. 

Cost  of  Uig  transfer 

The  cost  of  the  transfer  includes  the  amount  of  government  and  private-sector 
investment  allocated  to  the  transfer.  For  this  transfer,  the  government  investment  was  the 
Department  of  Energy  technology  transfer  grant  to  Fisher-Barton,  Inc.  for  $57,000  in  1988- 
1989.  The  piivate-sector  investment  was  included  in  the  cost-benefit  ratio  by  estimating  the 
benefits  to  Fisher-Barton  net  of  these  costs**.  The  grant  was  converted  to  constant  1987 
dollars,  yielding  $53,672  for  the  total  cost  of  the  transfer.  The  first  approach,  including  the 
cost  of  producing  knowledge  and  the  cost  of  the  transfer,  measures  total  costs  at  $3,460,178. 
The  second  approach,  including  only  the  cost  of  the  transfer,  measures  total  costs  at  $53,672. 

Benefits 

Benefits  are  measured  using  actual  or  estimated  sales,  actual  or  estimated  cost 
savings,  and  government  multipliers  of  regional  impact.  For  this  technology  transfer  the 
benefits  include:  TST's  net  profits,  r^onal  economic  impact,  and  successive  business  usen' 
cost  savings.  This  technology  transfer  occurred  relatively  recently.  As  a  result,  for  this 
transfer,  future  rather  than  historical  benefits  are  used.  Benefits  are  projected  for  the  period 
in  which  the  competitive  advantage  TST's  customen  gain  by  using  the  technology  will  be 


"  Records  are  unavailable  to  determine  the  cost  of  this  apparatus,  the  second  spray  system 
was  purchased  in  the  1970s.  The  cost  of  the  second  apparatus  was  arbitrarily  assigned  to  the  first 
spray  system  and  adjusted  to  1987  dollars. 

^  This  method  of  estimating  costs  and  benefits  was  used  to  protect  the  confidentiality  of 
Fisher-Barton  flnancial  figures. 
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sustained.  Experts  within  each  industry  represented  by  TST's  customers  esiirnaied  these 
benefit  periods.  The  benefit  time  periods  range  from  two  to  three  years  after  1994. 

The  data,  then,  are  necessarily  estimates,  obtained  from  relevant  experts,  rather  than 
actual  market-based  figures".  The  company  experts  were  asked  to  estimate  profits  or  cost 
savings  as  though  they  were  received  in  1994.  Thus  all  benefit  estimates  are  point  estimates 
in  present  value  (1994  dollars).  These  estimates  are  summed,  converted  to  constant  1987 
doUars  using  the  GDP  deflator  series,  and  used  to  calculate  the  cost-benefit  ratios. 

TST  Net  Profits 

When  a  technology  transferred  to  a  number  of  comp    '     in  a  variety  of  industries  is 

studied,  the  individual  companies'  confidentiality  can  be  ma led  through  aggregation  of 

'their  financial  data.  Since  this  technology  was  transferred  to  one  company,  TST's  profits 
would  not  remain  confidential.  To  prevent  full  disclosure,  however,  TST's  financial  data  is 
reported  first  as  a  five  year  aggregate  of  the  investment  made  to  transfer  the  technology 
("puU  costs").  From  1989  to  1994,  TST  invested  $1,600,000  in  salaries  and  equipment  to 
acquire  and  implement  the  technical  knowledge.  Second,  the  profits  are  estimated  by 
assuming  that  TST  wdll  recover  at  least  five  times  this  investment  over  the  life  of  TST's  use 
of  the  technology".  This  return  is  taken  in  1994,  yielding  total  profits  to  TST  of 
$8,000,000. 

Regional  Economic  Impact 

Regional  economic  benefits  of  a  new  company  include  increased  employment  of  local 
residents  and  increases  in  spending  associated  with  their  employment.  As  discussed  in 
Chapter  2,  the  Regional  Input-Output  Modeling  System  (RIMS  11)  of  the  U.S.  Department  of 
Commerce's  Bureau  of  Economic  Analysis  are  used  in  this  report  to  estimate  regional 
economic  impact.  Since  the  Department  of  Commerce  has  not  developed  a  standard  industrial 
clcLssification  (SIC)  system  code  for  the  thermal  spray  industry  and  thermal  spray  does  not  fit 
easily  into  any  existing  category,  an  average  of  the  output  multipliers  for  manufacturing 


"  Estimates  can  be  useful  to  establish  a  baseline  of  expected  benefits  for  future  research  and 
to  provide  information  to  management  regarding  the  efficiency  of  the  transfer. 

"  This  assumption  corresponds  to  a  capitalization  rate  of  20%.  A  20%  capitalization  rate  is 
conservative  by  most  business  valuation  standards  and  corresponds  to  the  rate  mentioned  in  the 
Internal  Revenue  Service  Revenue  Ruling  68-609  (relevant  to  the  valuation  of  closely-held 
businesses).  Pratt,  S.  (1989)  Valuing  a  Business:  The  Analysis  and  Appraisal  of  Closely  Held 
Companies.  Homewood,  IL:  Irwin. 
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industries  (rangirig  from  1.6  to  2.78)  within  the  state  of  Wisconsin  (2.0)  was  calculated". 
Based  on  TST's  1994  sales  of  $1,000,000,  the  regional  economic  impact  is  $2,000,000**. 
Capitalizing  this  amount  at  20%  yields  a  total  regional  economic  impact  of  $10,000,000. 

Successive  Business  Users'  Benefits 

Successive  business  users  are  the  customers  of  the  business(es)  with  the  transferred 
technology  and,  in  turn,  their  customers.  The  economic  benefits  received  by  successive 
business  users  accrue  as  increased  net  profits  or  cost  savings.  Four  customers  of  TST  were 
willing  to  participate  in  this  study.  An  employee  within  each  of  these  four  companies  who 
would  be  the  most  knowledgeable  concerning  the  economic  benefits  realized  by  his/her 
company  was  identified,  contacted,  and  asked  to  participate  by  TST.  These  employees  were 
assured  that  they  and  then  companies  would  remain  anonymous.  Phone  interviews  were  then 
conducted  by  this  study's  researchers  to  obtain  the  data  on  economic  benefits.  Among  the 
four  TST  customers  studied,  two  companies  provided  estimates  of  their  own  cost  savings  and 
two  companies  provided  estimates  of  only  their  customers'  cost  savings  (to  protect  their  own 
confidentiality).  The  cost  of  each  company's  capital  and  information  about  anticipated 
increases  in  each  company's  costs  were  not  requested  or  obtained. 

Company  »l 

TST  is  producing  ceramic  coatings  on  integrated  circuit  brackets  for  Company  #1 ,  a 
domestic  automobile  manufiacturer.  These  brackets  are  attached  to  the  engine  and 
transmission  controls  of  one  type  of  their  1994,  1995,  and  1996  automobiles.  Company  #1 
had  explored  alternative  technologies,  including  insulator  pads  and  alternative  coatings.  Using 
the  best  of  the  alternative  techmriogies,  Company  #1  experienced  a  1  %  failure  rate  when 
electric  insulation  was  lost  and  the  resulting  electric  short  caused  the  controller  to  fail  and  the 
vehicle  to  stall.  Since  contracting  vdth  TST,  the  failure  rate  has  been  reduced  to  0%,  no  field 
failures  have  occurred. 

The  project  engineer  interviewed  at  Company  #1  was  asked  how  many  automobiles 


"  Regional  Economic  Analysis  Division,  Bureau  of  Economic  Analysis,  Department  of 
Commerce.  (1992)  Regional  Multipliers:  A  User  Handbook  for  the  Regional  Input-Output 
Modeling  System  (RIMS  m.  Washington  DC:  Government  Printing  Office.  May  121. 

**  Although  two  of  the  four  TST  customer  companies  are  located  within  the  stale  of 
Wisconsin,  their  profits  are  included  separately  as  benefits  because  the  thermal  spray  technology 
is  a  structural  change  to  the  regional  economy. 
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would  benefit  from  the  plasma  sprayed  brackets  and  what  the  cost  savings  would  be  for 
avoiding  repairs  on  the  prior  \%  failed  controllers.  For  each  of  the  years  1994,  1995,  1996, 
the  internal  company  projections  indicate  500,000  automobiles  will  be  affected.  The 
incidence  of  failure  would  then  be  reduced  for  15,000  vehicles  (1%  of  500.000=5.000  for 
each  of  three  years).  Based  on  previous  experience,  not  accounting  data,  the  company  would 
save  $50  in  repairs  per  failure,  net  of  the  cost  of  the  ceramic  coating,  or  $250,000  ($50 
times  5,000)  in  each  of  the  three  years  1994,  1995,  1996*^  for  a  total  of  $750,000. 

Company  #2 

Company  #2,  a  domestic  high-performance  bicycle  manufacturer**,  is  purchasing 
ceramic  coatings  on  their  bicycle  rims  from  TST.  Company  #2  anticipates  that  the  ceramic 
coated  rims  will  enhance  their  competitive  position  internationally  and  domestically  and 
increase  the  braking  ability  of  their  bicycles.  Mavic,  a  French  competitor,  has  sold  ceramic 
coated  rims  for  two  years.  A  domestic  competitor  is  using  a  coating  inferior  in  braking  and 
wear  resistance  to  plasma-sprayed  ceramic. 

Company  #2's  project  engineer  estimated  that  Company  #2  could  save  $80  per  set  of 
rims  if  they  had  their  own  rims  sprayed  by  TST  instead  of  purchasing  Mavic  rims  to  use  on 
their  own  bicycles.  This  cost  saving  figure  is  based  on  engineering  estimates,  since 
production  had  not  begun  at  the  time  of  this  interview.  Based  on  Company  #2's  projected 
sales  of  30,000  bicycles  per  year  for  1995  and  1996,  Company  #2  expects  to  save 
$2,400,000  per  year  ($80  times  30,000)  in  rim  costs,  using  TST  technology.  The  project 
engineer  estimated  that  the  expected  market  life  of  the  ccrarnic-coated  rims  is  two  years  at 
which  time  new  bicycle  technologies  are  expected.  The  total  cost  savings  for  Company  #2  is 
then  $4,800,000. 

Company  #3 

Company  M3  manufactures  coaler  blades  for  paper  mills.  In  the  final  stages  of  paper 
production,  coater  blades  meter  precise  amounts  of  mineral  coating  onto  paper  to  improve 


*^  This  assumes  that  the  inflation  factor  and  discount  rate  cancel  each  other  (the  percent 
increase  iji  the  cost  of  repairs  equals  the  company's  cost  of  capital).  In  the  absence  of  any 
additional  information  and  given  the  company's  history  of  repair  cost  increases,  this  assumption 
was  deemed  reasonable  by  the  project  engineer. 

**  The  retail  price  range  of  their  racing,  mountain,  and  road  bicycles  is  $2,500-$4,000. 
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printability  and  ^loss.  Of  the  350  paper  mills  in  the  United  States,  one  third  ( «=  1 17)  use  the 
type  of  coatcr  blade  produced  by  Company  #3.  Company  ffi  sells  its  blades  to  35%  of  the 
117  mills  (-'41).  It  is  the  only  domestic  company  selling  ceramic-coated  coatcr  blades  to  the 
paper  industry.  These  ceramic-coated  coaler  blades  advance  the  state  of  paper  finishing  and 
are  more  durable  than  conventional  uncoatcd  blades.  Since  they  last  longer  than  traditional 
uncoated  steel  coatcr  blades,  they  reduce  paper  mill  downtime  for  coatcr  blade  changes. 

Competitor  coatcr  blade  suppliers  are  expected  to  provide  ceramic-coated  coater 
blades  by  1996,  as  the  coating  pioneered  by  TST  is  adopted  within  the  industry.  However, 
TST's  continual  improvement  of  the  technique  may  increase  the  expected  life  of  the  coater 
blades  from  five  to  twenty  times.  If  this  occurs.  Company  #3's  paper  mill  customers  may 
continue  to  realize  cost  savings  beyond  1996  and  Company  ^3  may  gamer  a  greater  market 
share. 

Based  on  experience  and  knowledge  of  paper  mill  customers.  Company  ^3's  national 
sales  manager  estimated  the  average  net  cost  savings  per  mill  due  to  reduced  replacement 
time  is  $20,000  per  year  per  mill.  If  estimates  of  the  marketing  of  competitor  ceramic-coated 
coater  blades  by  1996  are  correct,  the  total  cost  savings  realized  by  paper  mill  customers 
would  be  $820,000  ($20,000  times  41)  each  for  1994  and  1995,  totalling  $1,640,000  in 
customers'  cost  savings. 

Compaiiy  iy4 

Company  #4  is  a  domestic  manufacturer  of  food  processing  pumps.  Company  #4 
switched  from  a  previous  vendor  to  purchase  firom  TST  in  1992  because  TST's  coating 
process  was  superior.  TST  sprays  cermet  (carbide  with  metal  binders)  and  ceramic  coatings 
on  Company  #4's  pump  components  to  increase  their  durabilit)'. 

Company  #4's  buyer/analyst  estimated  that  the  TST-coated  products  reduce  the  failure 
rate  by  five  to  ten  percent,  or  100  fewer  failures  in  the  food  processing  industry  per  year. 
The  analyst  estimated  that  the  average  length  of  downtime  and  associated  cost  was  1.5  days 
per  failure  at  an  industry  cost  of  $2,000  per  day.  The  total  cost  savings  for  food  processing 
companies  would  then  be  $300,000  per  year  ($2,000/day  times  1.5  days  times  100  failures). 
These  savings  are  expected  to  be  sustained  for  the  years  1994,  1995,  and  1996  at  which  time 
TST's  technological  lead  will  be  lost  to  other  competitors  or  alternative  technologies.  The 
total  customers'  cost  savings  would  then  be  $900,000. 
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The  sum  of  these  economic  benefirs  is: 

TST  net  prolits  8.000,000 

Regional  impact  10,000.000 

Company  #1  750.000 

Company  #2  4.800,000 

Company  #3  (customers)  1,640.000 

Company  #4  (customers)  900.000 

Total  Benefits  ($1994)  $26,090,000 

Total  Benefits  ($1987)  $20,689,929 

Crediting  SNL  with  responsibility  for  100%  of  the  benefits,  the  cost-benefit  ratio  for  this 
technology  transfer  using  both  the  cost  of  producing  knowledge  and  the  cost  of  the  transfer 

is:       Total  Costs  =       $  3.460.178    =       i 

Total  Benefits  $20,689,928  6 

The  cost-benefit  ratio  for  this  technology  transfer  using  only  the  cost  of  the  transfer  is: 

Total  Costs  =         $       53.672     =         J_ 

Total  Benefits  $20,689,928  390 

Since  I'ST  had  a  vital  role  in  achieving  successful  ccmmercialization  once  the  technology 
was  transferred  from  SNL,  attributing  SNL  with  5095  of  the  responsibility  for  the  benefits  is 
a  reasonable  allocation  of  credit.  With  SNL  at  50%,  the  cost-bercfit  ratio  for  this  technology 
transfer  using  both  the  cost  of  producing  knowledge  and  the  cost  of  the  transfer  is: 

Total  Costs  =         $3.460.178     =        1 

Total  Benefits  $10,344,964  3 

The  cost-benefit  ratio  for  this  technology  transfer  using  only  the  cost  of  the  transfer  is: 

Total  Costs  =        $       53.672    =        _L 

Total  Benefits  $10,344,964  190 

The  cost-benefit  ratios  crediting  SNL  with  50%  are  either  1:3  or  1:190  (roqnded), 
depending  on  whether  the  Laboratories'  cost  of  pnxlucing  knowledge  is  considered  a  part  of 
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the  costs  of  the  technology  transfer^.  The  argument  supporting  their  exclusion  is  thai  the 
benefits  derived  by  society  from  Uie  defense  uses  for  which  the  knowledge  was  originally 
procured  have  been  (since  1967)  and  continue  to  be  received.  These  costs  and  benefits  from 
this  technology  received  by  other  Laboratories'  projects  or  industry  partnerships  are  not 
included  because  they  arc  not  a  benefit  of  this  technology  transfer  (although  the  Laboratones' 
scientists,  and  theicfore  the  defense  programs,  did  expand  their  expertise  through  working  on 
this  transfer).  As  discussed  in  Chapter  2,  these  costs  are  then  sunk  costs  that  would  have 
occurred  whether  or  not  the  transfer  occurred.  As  such,  their  inclusion  biases  the  costs 
upward.  Nonetheless,  it  is  clear  even  when  these  costs  are  included,  the  economic  outcome 
of  the  tschnology  transfer  is  positive,  even  though  the  transfer  was  only  to  one  small 
company  within  the  industry. 

Summary 

Indicators  in  three  categories  contribute  to  a  very  positive  impact  profile  for  this 
technology  transfer.  Particularly  in  regard  to  economy  and  technology/information,  the 
indicators  show  that  the  transfer  fostered  productive,  sustainable  growtJi.  TST  is  currently 
engaged  in  many  activities  and  projects  to  develop  new  products  and  processes.  Due  to 
confidentiality  concerns,  these  were  not  reported  here  but  should  be  reevaluated  in  four  or 
five  years  to  enable  a  more  complete  and  accurate  assessment  of  the  impact  of  this  transfer. 


"  A  return  of  over  $1(X)  for  each  dollar  of  public  R&D  investment  is  not  uncommon.  For 
example,  the  calculated  return  on  the  public  sector  investment  in  the  breeding  and  varietal 
improvement  of  wheat  has  consistently  been  approximately  $140.  Sec  Araji,  A.  (1989)  "Return 
to  Public  Investment  in  Wheat  Research  in  the  Western  United  States"  Canadian  Journal  of 
Agricultural  Economics  37:  467-479.  Social  rates  of  return  on  invesuiient  in  innovation  have 
been  estimated  to  range  from  17%  to  307%.  See  Mansfield.  E.  (1981)  "How  Economists  See 
R&D"  Harvard  Busir,ess  Review  98-106. 
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Chapter  4:  Polycrystalline  Diamond  Compact  Drill  Bit  Technology  Tmnsrer 
Overview  of  Drill  Bit  Technology  and  Industry 

The  basic  concept  of  drilling  is  the  same  today  as  it  was  in  7500  B.C.  when,  using 
points  of  sharp  rock  bound  to  slender  ineces  of  wood  or  bamboo,  the  earliest  known  drilling 
activity  occuned**.  Today,  the  shazp<edged  tool  (drill  bit)  is  attached  to  sections  of  drill 
pipe.  When  rotated  at  the  bottom  of  the  hole,  the  drill  bit  either  breaks  or  shears  away  rock 
and  other  geological  formations.  The  drill  bits  are  rotated  as  one  unit  with  the  pipe  (drag  bit) 
or  have  attached  moving  parts  (roller  cone  or  rolling  cutter  bit)**.  Innovation  in  drill  bit 
technology  takes  the  form  of  changes  in  drill  bit  design  and  composition  materials. 

A  typical  polycrystalline  diamond  compact  (PDC)  drill  bit  drill  bit  is  composed  of  an 
8V4"  drill  bit  body  to  which  approximately  forty  PDC  cutters  are  atuched.  The  PDC  drill  bit 
is  produced  in  the  following  sequence.  A  layer  of  synthetic  diamond  powder  (heated  and 
pressurized  gr^hite)  and  cobalt  are  placed  in  the  bottom  of  a  Vi*  mold,  tungsten  carbide  is 
added  as  a  substrate,  and  the  mold  is  pressurized  at  one  million  psi  and  heated  to 
ISOO'C"".  The  diamond  crystals  fuse  together  (forming  polycrystalline  diamond)  and  bond 
to  the  tungsten  carbide  forming  a  cutting  disc  (also  called  an  insert,  tip,  or  blank)  measuring 
about  1/2"  in  diameter  and  1/3'  thick.  A  tungsten  carbide  cylinder  is  angled  on  one  end  and 
the  cutting  disc  is  brazed  to  this  slanted  surface  forming  the  PDC  cutter  (also  called  a  stud  or 
post)  (Figure  7).  The  bit  body  is  formed  by  machining  and  the  cutters  are  then  press-fitted 
into  the  bit  body  (Figure  8). 

The  fiiushed  PDC  drill  bit  is  attached  to  a  rotary  drill  pipe  that  revolves  at  between 
60  and  10(X)  rpm.  This  bit  drills  at  approximately  30  feet  per  hour  {'A  foot  per  minute)  or 
higher.  PDC  bits  are  regarded  as  a  'revolution*'"  to  the  drilling  industry  btoause  of  the 
significant  reduction  in  drilling  costs  that  is  associated  with  this  drilling  rate.  Since  drilling 
crews  and  rigs  are  usually  hired  at  daily  rates,  the  most  significant  determinant  of  drilling 
cost  is  time.  If  the  drilling  rate  is  only  2-3  feet  per  hour,  a  15,000  foot  well  can  take  weeks 


*•  BranUey,  J.  (1971)  History  of  Oil  Well  Drilling.  Houston,  TX:  Gulf  Publishing  Company. 

**  The  geology  and  lithology  (science  of  the  mineral  constituents  and  stratigraphical 
arrangement  of  rocks)  of  the  site  where  a  well  is  to  be  dug  determine  the  type  of  drill  bit  that 
will  be  most  effective. 

^  This  process  is  called  sintering.  It  causes  materials  to  fuse  together  by  exposing  them  to 
extremely  intense  heat  and  pressure.  It  is  not  the  same  chemical  reaction  as  melting. 

""  Muhleman,  T.  (1984)  "In  drilling  operations,  new  equipment,  services  reduce  costs  and 
improve  efficiency,"  World  Oil  198:5  April  57-61. 
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Figure  7:  Front  and  Side  Views  of  a  Single  PDC  Cutter" 


Figure  8:  Examples  of  PDC  Drill  Bits 


to  drill.  The  diilling  rate  of  PDC  bits  is  up  to  ten  times  higher  than  the  i%te  of  conventional 
bits,  radically  changing  the  speed  with  which  a  well  can  be  drilled  from  weeks  to  days.  Total 
time  savings  for  PDC  usage  are  often  rqwrted  at  50%. 


■  '"  Source:  Finger,  J.  and  D.  Glowka.  (1989)  "PDC  Bit  Research  At  Sandia  National 
Laboratories,"  June  Sandia  Report:  SAND89-O079.  UC-253. 
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Two  key  fektures  of  PDC  bits  enable  their  high  degree  of  performance  increase'". 
First,  PDC  bits  require  less  'weight  on  bit".  Rotary  speeds  may  accordingly  be  increased  and 
rates  of  rock  penetration  are  therefore  faster.  Second,  PDC  bits  are  more  durable  than 
conventional  bits,  reducing  the  number  of  times  the  bit  must  be  replaced.  Withdrawing  a  drill 
from  a  well  (called  a  trip)  is  quite  time  consuming,  representing  a  significant  cost  factor  in  a 
drilling  project.  PDC  bits  can  shear  through  rock  faster,  are  more  durable,  and  reduce  the 
number  of  trips,  resulting  in  extraordinary  time  and  cost  savings.  While  PDC  drill  bits  have 
been  used  in  all  formations,  they  "perform  best  in  soft,  firm,  and  medium-hard,  nonabrasive 
formations  that  are  not  "gummy*... uniform  sections  of  carbonates  and  evaporites  that  are  not 
broken  up  with  hard  shale  stringers,  sandstone,  siltstone,  and  shale..."'"*. 

The  crude  petroleum  and  natural  gas  industry  (SIC""  1311)  includes  all  industries 
contributing  to  the  shipment  of  marketable  oil  and  gas  firom  the  producing  property'*. 
Technologically,  the  cil  and  gas  drilling  industry  remained  fairly  stable  from  the  1820s  to  the 
early  19(X}s.  Steady  technological  innovation  occurred  from  Howard  Hughes'  patenting  of  the 
roller  cone  bit  in  1910  to  the  late  1970s"".  The  increase  in  oil  prices  by  OPEC*  and 
embargoes  by  individual  oil-producing  nations  during  the  period  from  1973- 198S  increased 
pressure  for  greater  U.S.  oil  production"".  A  cascade  of  technological  advances  occurred 


"°  Allanion,  J.  (1982)  'Conoco  saves  days  and  dollars  witii  a  new  bit,"  World  Oil  194:1 
January  165-167.  Petennan,  M.  (1981)  "New  rock  bit  increases  rate  of  penetration,"  World  Oil 
192:2  February  1  51-54. 

"*  Bourgonyne  Jr.,  A.,  K.  Millheim,  M.  Chenevert,  and  F.  Young.  (1991)  Applied  Drillinp 
Engineering.  Richardson,  TX:  Society  of  Petroleum  Engineers,  p.  192. 

""  Standard  Industrial  Classification  (SIC) 

'*  "exploration...,  drilling,  completing  and  equipping  wells,  operating  separators,  emulsion 
breakers,  desilting  equipment,  and  nxining  and  extraction  of  oil  from  oil  shale  and  oil  sands,  and 
production  of  gas  and  nydrocaibon  liquids  through  gasification,  liquefaction,  and  pyrolysis  of 
coal..."  US  Dq>t.  of  Commerce,  Office  of  Trade  and  Economic  Analysis.  n994)  U.S.  Industrial 
Oudook  1994.  Washington  DC:  Government  Printing  Office.  S/N  003-009-00635-0.  3-1. 

'"  Anderson,  R.  (1984)  Fundamental?  gf  the  Petroleum  In<JVSfty-  Norman,  OK:  University 
of  Oklahoma  Press. 

'*  Organization  of  the  Petroleum  Exporting  Countries.  Membership  in  1973:  Saudi  Arabia, 
Iran.  Iraq,  Kuwait,  United  Arab  Emirates,  Qatar,  Venezuela,  Nigeria,  Libya,  Indonesia,  Algeria. 
Gabon,  Ecuador. 

"^  Jones,  P.  (1988)  Oil:  A  practical  guide  to  the  economics  of  world  petroleum.  Cambridge, 
Great  Britain:  Woodhead-Faulkner,  Ltd. 
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during  the  1980s"°  and  have  contumed  to  be  refined  in  the  1990s. 

PDC  bits~wcre  a  pan  of  this  cascade  and  represent  one  of  the  most  significant 
advances  in  drill  bit  technology  since  World  War  D.  While  using  natuiKi  diamonds  on  drill 
bits  was  not  new,  General  Electric  (GE)  pnxluced  the  first  synthetic  ai;xmonds  in  1955  and 
pioneered  the  use  of  synthetic  diamonds  on  prototype  drill  bits  in  1973'".  The  synthetic 
diamonds  are  formed  when  graphite  is  subjected  to  Itigh  temperature  and  pressure.  Synthetic 
diamonds  are  used  on  several  types  of  drill  bits  (reamers,  coring  bits,  sidetracking  bits.  etc.). 
This  study  is  focused  on  their  use  on  polycrystalline  diamond  compact  (PDC)  drill  bits,  an 
innovation  in  both  design  and  composite  materials. 

The  PDC  drill  bit  cutter  was  fint  tested  in  the  laboratory  and  in  the  field  (Michigan, 
Colorado,  and  Texas)  in  |973'".  The  PDC  drill  bit  was  use<i  commercially  for  the  first 
time  in  the  North  Sea  in  1976.  General  Electric  marketed  the  first  PDC  cutter  under  the 
trade  name  Stratapax  in  1977'".  Initially,  the  dominant  roller  cone  bit  companies  were 
apparently  hostile  to  PDCs  and  perceived  this  innovadon  to  be  a  direr  i  competitive  threat  to 
their  product  lines"*.  Anecdotal  evidence  suggests  that,  under  pressure  from  drill  bit 
manufac^Jre^s  and  in  view  of  the  potential  impact  on  its  own  investment  in  financing  for 
drilling  contractors,  GE  began  to  disband  its  PDC  drill  bit  program. 

The  intervention  of  SNL  with  research  and  supportive  funding,  sustained  this  research 
during  this  critical  period  in  the  technology's  development.  The  principal  challenge  from 
1977-1980  was  to  find  companies  willing  to  manufacture  drill  bits  witi;  PDC  cutters.  As  a 
consequence,  small  specialty  bit  companies  and  those  making  bits  with  -latural  diamonds 


'"  including  the  following:  horizontal  drilling  within  one  formation,  coi]  tubing,  improvements 
in  metallurgy  used  in  pipw  and  casing,  drill  bits,  MWD  (measurement  while  drilling)  systems, 
bit  hydraulics,  mud  chemistry  improvements,  down  hole  motors  for  directional  drilling.  The  task 
of  identifying  the  individual  impact  of  each  technological  advance  on  ii^e  oil  and  gas  drilling 
industry  is  complex  because  of  this. 

'"  Madigan,  J.  and  R.  Caldwell.  (1981)  'Applications  for  Polycrystalline  Diamond  Compact 
Bits  From  Analysis  of  Carbide  Insert  and  Steel  Tooth  Bit  Performance,"  Journal  ofParoleum 
Technology  1111-1179. 

'"  Ibid.  Madigan  and  Caldwdl  (1981). 

'"  "Diamond  composites  used  in  new  bits."  (1977)  Oil  and  Gas  Jourml  75:16  April  18  71- 
72.,  Slack,  J.  and  J.  Wood.  (1981)  'Stratapax  bits  prove  economical  in  Austin  Chalk,"  Oil  and 
Gas  Journal  79:34  August  24  164-165 +  . 

*'*  Feenstra,  R.  (1985)  "Diamonds  are  becoming  more  important  to  drilling  technology,"  Oil 
A.  Gas  Journal  83:  December  30  131-136. 
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were  the  first  manufacturers  of  PDC  driU  bits'". 

From  1980  to  1982,  PDC  bit  failure  was  unacceptably  high  for  a  host  of  technological 
reasons"*  and  the  economic  viability  of  PDC  bits  was  still  in  question.  It  still  was  not  clear 
where-geologically-FDC  bits  could  be  fruitfully  used  since  the  drilling  industry  tried  out  the 
new  bits  with  considerable  success  in  parts  of  Texas,  Louisiana,  and  the  North  Sea'"  and 
with  rather  stunning  technological  failures  in  other  regions"*.  As  one  manufacturer  advised 
at  the  time,  'If  you  remember  nothing  else  about  what  I  have  to  say,  Stratapax  or 
polycrystalline  product  is  very  formation  sensitive  and  it  takes  tender  loving  care'"*.  Early 
commercial  r^wrts  from  the  field  were  mixed  as  PDC  bits  had  an  immediate  cost  impact  in 
the  southwest  and  cential  U.S.  and  the  North  Sea*'"  and  yet,  rates  of  penetration  and  time 
savings  were  often  not  good  enough  to  compensate  for  the  much  higher  cost  of  PDC  bits 
relative  to  convention?j  steel  roller  cone  bits.  The  cumulative  result  of  these  problems  was 
quite  threatening  to  the  market  success  of  the  bits.  Word  of  drilling  problems  spread  rapidly 
through  the  industry  and  few  drilling  contractors  were  willing  to  try  PDC  bits.  In  a  short 
period  of  time,  the  bit  had  earned  a  'bad  rqmtation*. 

However,  this  two  year  period  saw  rapid  improvements  in  PDC  bit  design  and 
operator  know-how.  L-icieed,  Conoco  reported  a  doubling  in  bit  life  and  rates  of  penetration 
from  1980  to  1981'".  The  1980-1982  period  seems  to  be  a  good  benchmark  for  the 
emergence  of  PDC  bits  as  a  viable  product  with  a  real  commercial  market.  By  1982.  the 
demand  for  PDC  bits  .xached  4,800  units  for  a  net  sales  value  of  572  million'".  About 
70%  of  the  sales  were  to  U.S.  drillers,  13%  to  the  North  Sea,  and  the  remainder  dispersed 
worldwide. 


"*  Personal  interview,  former  GE  official. 

"*  De  Boisblanc,  C.  (198S)  'Water  mud  gives  advantages  with  PCD  bits.'  Oil  A  Gas  Journal 
83:  April  1  134+.,  I>ennis,  M.,  J.  Kelety,  and  D.  Clark.  (1987)  'Advances  in  PDC  bits  Part 
I,'  Oil  &  Gas  Journal  85:  September  14  52+.,  Dennis,  M.,  J.  Kelety,  and  D.  Clark.  (1987) 
"Advances  in  PDC  bits  Part  II,"  Oil  &  Gas  Journal  85:  September  14  62-64  +  . 

'"  Ibid.  Slack  and  Wood  (1981). 

"*  'Diamond  shear  bit  panel,'  (1982)  Oil  &  Gas  Journal  80:   September  27  176-178+. 

'"  'Diamond  shear  bit  panel,'  (1982)  Oil  &  Gas  Journal  80:  October  4  80-82. 

'"  'Diamond  shear  bit  panel,'  (1982)  Oil  &.  Gas  Journal  80:  October  4  80-82. ,  Ibid.  AUamon 
(1982). 

"'  Ibid.  AUamon  (1982). 

'"  'Diamond  shear  bit  panel,'  (1982)  Oil  A  Gas  Journal  80:  October  4  80-82. 
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From  1982-1986,  a  substantial  number  of  technological  improvements  were  made  to 
overcome  performance  problems  of  the  first  generation  of  PDC  bits  (Figure  9).  During 


Fig 

ure  9:  Improvements  in  PDC  Bits  1982-1986'" 
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this  period,  the  market  for  PDC  bits  settled  down.  Fint,  roller  bit  manufacturers  took  up 
production  of  PDC  bits  in  a  major  way.  Second,  demand  increased  steadily  once  the 
technological  flaws  of  the  first  generation  bits  were  corrected,  know-how  accrued,  and  bits 
were  developed  that  could  drill  a  wider  variety  of  rock. 

When  OPEC  reduced  prices  in  1985,  the  domestic  oil  industry  was  undercut  and 
began  a  steady  decline  in  production"*.  The  decline  in  domestic  production  has  caused 
industry  restructuring.  Traditionally,  oil  companies  hired  drilling  contractors  to  drill  wells 
and  drilling  contractors  subcontracted  out  for  the  provision  of  the  services  and  equipment 


'"  Source:  Ibid  Dennis,  M.,  et  al.  (1987)  "Advances  in  PDC  bits  Part  U". 

"*  OPEC's  continued  influence  along  with:  the  influences  of  worldvnde  economic  growth; 
international  investment  in  production;  oil  and  gas  production  and  export  from  developing 
countries  and  republics  of  the  former  Soviet  Union;  and  environmental  regulations  and  concerns 
(Oil  producers  are  not  required  to  comply  with  as  many  environmental  regulations  to  obtain 
foreign  oil  as  they  are  for  domestic  oil.  As  a  result,  oil  from  the  North  Sea,  Southeast  Asia,  and 
South  America  has  become  increasingly  available,  further  suppressing  the  production  of  domestic 
oil.)  are  expected  to  impact  the  markets  for  oil  and  gas  through  1998.  Domestic  crude  oil 
production  is  expected  to  continue  to  decline  while  consumption  will  increase,  creating  greater 
import  dependency  in  the  U.S..  Source:  U.S.  Dept.  of  Commerce,  Office  of  Trade  and 
Economic  Analysis.  (1994)  U.S.  Industrial  Outlook  1994.  Washington  D.C.:  Government 
Printing  Office.  S/N  003-009-00635-0.  3:1-6. 
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needed  to  drill  wells.  To  survive  in  the  depressed  domestic  market,  the  U.S.  industry  is 

moving  toward  a  total  service  company  concept  in  which  the  oil  companies  will  finance  and 

hire  a  total  package  of  drilling,  services,  tools,  and  materials'". 

Accordingly,  the  number  of  PDC  bit  manufacturers  has  steadily  declined.  In  the  late 

1970s,  there  were  about  15-18  small  specialty  producers"*.  By  the  mid  1980s,  production 
had  shifted  to  a  dozen  major  roller  cone  and  speciaJf  bit  manufacturers'".  Now,  there  arc 
fewer  than  10  key  PDC  bit  suppliers  due  tc  ongoing  mergers  and  acquisitions  in  the 
industry"'.  The  four  primary  PDC  bit  manufacturers  (accounting  for  90%  of  sales)  are 
Kughcs  Chjistcnsen'**,  Hycalog,  Security  DBS,  and  Smith  International"*. 

Even  with  the  decline  in  domestic  production,  PDCs  remain  an  important 
technological  advance.  Today,  as  one  industry  official  put  it,  "PDC  bits  are  now  widely 
accepted  and  used  in  the  drilling  industry.  Their  range  of  applicability  has  expanded  greatly, 
and  even  though  they  are  still  used  primarily  in  soft  formations,  these  represent  some  of  the 
most  active  drilling  sites"'".  Experts  believe  that  PDC  bits  are  now  used  to  drill  one-third 
of  all  oil  well  footage"-,  and  sales  of  PDC  biti  by  U.S.  manufacturers  are  estimated  at 


'"  Restructuring  is  relevant  because  the  buy  outs  and  takeovers  of  the  smaller  tool  (including 
PDC)  companies  by  lai;gc  service  companies  decrease  competition  and  incentives  for  innovation. 
Roller  cone  bits  have  a  higher  profit  margin  than  PDCs  and  they  are  less  durable,  requiring 
more  bits  per  well.  This  provides  a  profit  motive  for  the  large  service  companies  to  emphasize 
roller  cone  over  PDC  bit  use.  The  four  large  companies  moving  toward  the  total  service 
company  are:  Smith  International,  Hughes  Christianson,  Reed  Hycalog,  and  Security  DBS. 
(Personal  interview,  former  GE  employee  February  7,  1995.) 

"*  'Diamond  shear  bit  panel,'  (1982)  Oil  <k  Gas  Journal  80:  October  4  80-82.,  Fecnstra,  R. 
(1985)  "Diamonds  are  becoming  more  important  to  drilling  technology,'  Oil  <&  Gas  Journal  83: 
December  30  131-136. 

'"  "Drill  Bit  Classifier,'  (1985)  World  Oil  199:  September  45-58. 

"*  For  example,  Diamant  Boart  (from  Belgium)  bought  out  U.S. -based  Stratabit,  forming 
DBS.  DBS  was  recently  acquired  by  Security  Dresser,  forming  Security  DBS. 

'^  Hughes  Christensen  is  also  the  result  of  a  chain  of  mergers  and  acquisitions:  -Baker  Tools 
bought  Hughes  Tools  in  the  early  1980s,  forming  Baker  Hughes,  which  acquired  Eastman 
Christensen  in  the  early  1990s,  forming  Hughes  Christensen. 

'"**  Paine  Weber  Consulting.  (1995)  "Report  to  the  Cameo  Group". 

'"  Interview  with  officials  of  the  International  Association  of  Drilling  Contractors  (1995). 

'"  Interview,  former  GE  engineer  (1995). 
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$262  miUion  in  1995*". 

Polycrystalline  Diamond  Compact  Drill  Bit  Technology  Transfer'** 

In  1969  the  Director  of  Exploratory  Development  in  Nuclear  Weapons  at  Sandia 
National  Laboratories  initiated  a  study  of  the  energy  industries  within  the  Exploratory 
Development  Department.  The  intent  of  the  study  w/as  to  identify  the  most  important  research 
and  development  needs  within  these  industries,  determine  if  Sandia  National  Laboratories  had 
the  expertise  to  provide  useful  assistance,  and  apply  the  available  resources  of  Sandia 
National  Laboratories  to  the  tai^eted  technologies.  The  Director  was  concerned  about  the 
security  of  the  oil  supply  to  oil  consuming  countries  for  national  defense  reasons  prior  to  the 
OPEC  oil  embargo.  To  accomplish  this  task,  ^^proximately  nine  Sandia  managers  and 
scientists  began  working  part-time  on  this  project.  They  met  with  representatives  from  oil, 
gas  and  geothermal  companies  and  attended  briefing  sessions  conducted  by  these  companies. 
Three  drilling  technologies  were  targeted  by  this  study:  drill  tools,  mud  circulating  systems, 
and  well  logging  tools. 

At  the  time,  industry  structure  created  economic  disincentives  that  dampened 
technological  progress  in  the  oil  drilling  industry.  The  oil  drilling  industry  consisted  of  three 
types  of  companies:  production,  drilling,  and  service.  Production  companies  were  very  large 
and  few  in  number;  driUing  companies  small  and  very  numerous;  and  service  companies 
small,  diverse,  and  numerous. 

Production  companies  paid  $200,000  per  day  to  drill  a  well  (in  1970  dollars)  whether 
the  well  was  successful  or  not.  The  competition  for  drilling  contracts  with  the  oil  producers 
was  very  fierce.  The  drilling  and  service  companies  that  obtained  contracts  were  not 
operating  with  a  large  enough  profit  margin  to  invest  in  research  and  development.  For 
example,  one  company  rqnesentative  told  a  Sandia  manager,  'Research,  to  my  company,  is 
a  project  that  doesn't  have  to  show  a  profit  for  nine  months*"*.  The  expertise,  resources, 
and  incentive  to  substantially  advance  drilling  technology  did  not  exist  within  the  industry 
structure  at  that  time. 

Once  SNL  had  targeted  the  technologies,  SNL  obtained  the  active  participation  of 


'"  Paine  Weber  Consulting.  (1995)  "Rqwrt  to  the  Camoo  Group". 

'**  Information  for  this  section  was  primarily  drawn  from  focus  group  and  personal  interviews 
conducted  in  1994  and  1995  with  program  managers  at  Sandia  National  Laboratories, 
universities,  and  companies  in  the  various  industries  that  were  involved  in  this  research. 

'"  Persona]  interview,  SNL  manager  (November  3,  1994). 
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industry  by  establishing  Industry  Advisory  Committees.  The  members  of  these  Comminees 
were  representatives  of  all  industries  (including  producers,  drilling,  and  service  companies) 
willing  to  participate.  The  Committees  reviewed  the  work  conducted  at  SNL  at  first  on  a 
quarterly  basis  and  later  semi-annually.  The  interaction  with  industry  created  a  network  of 
contacts  for  information  to  flow  freely  between  SNL  and  the  oil  drilling  industry. 

The  drill  tool  targeted  for  work  was  the  polycrystalline  diamond  compact  drill  bit 
produced  by  General  Electric  (GE).  The  PDC  drill  bit  was  selected  because  the  high 
temperature  environment  in  geothermal  wells  caused  serious  malfiinction  of  drill  bits  with 
moving  parts  (ie.,  roller  cone  bits).  Since  the  PDC  bit  had  no  moving  parts,  it  appeared  to  be 
a  good  candidate  for  drilling  geothermal  as  well  as  oil  wells.  The  Geothermal  Division  of  the 
Department  of  Energy  (DOE)  had  contracted  with  GE  to  study  the  feasibility  of  PDC  drill 
bits  for  geothermal  use.  In  1977,  the  responsibility  for  drilling  technology  development 
undertaken  by  DOE  was  transferred  to  SNL  with  fiinding  sustained  by  the  Geothermal 
Division  of  DOE. 

At  the  time  SNL  became  involved,  GE  had  attempted  to  test  PDC  bits  in  the  field. 
The  PDC  drill  bits  drilled  two  to  three  times  faster  than  roller  cone  bits,  the  conventional 
technology  at  that  time  (1977),  and  came  apart  (20-30%  feilure  rate)  when  they  hit  hard 
formations  in  the  field  tests.  Since  the  PDC  bit  is  a  drag  style  bit  and  is  in  continuous  contact 
with  the  rock,  it  generates  high  heat  in  operation.  The  combination  of  high  heat  and  harsh 
environment  created  two  problems:  the  bond  between  the  timgsten  carbide  substrate  and  the 
post  came  apart  (catastrophic  failure)  and  the  cutter  fractured  and  chipped  off  (spalling).  In 
addition,  proper  field  operating  conditions  (drilling  rotation  speeds,  weight  on  bit,  cleaning 
fluids,  etc.)  were  unknown. 

Multiple  organizations  contributed  to  solving  these  problems,  especially  the  oil 
companies  and  bit  manufacturers.  Sandia  played  a  critical  role  by  conducting  fundamental 
research  on  bit  mechanics,  hydraulics,  and  proper  field  operating  conditions  (including:  rock- 
cutting  mechanisms,  cutter  temperatures,  wear  mechanisms,  bit  hydraulics,  stresses,  and 
multiple  cutter  Interaction)  and  disseminating  the  results  of  its  research.  SNL's  contribution 
included  identification  of  the  following  reasons  for  the  PDC  problems.  First,  the  braze  that 
GE  was  using  to  attach  the  cutter  to  the  post  was  poorly  manufactured.  The  quality  control 
on  the  brazing  process  was  inadequate,  enabling  cutters  to  be  marketed  that  were  not 
properly  attached.  SNL  scientists  and  engineers  informed  GE  of  the  problem  and  developed 
an  alternative  method,  diffusion  bonding,  to  solve  it.  GE  chose  to  correct  the  problem  using 
an  alternative  brazing  technique  and  increasing  its  quality  control. 

The  fracturing  of  the  cutter  itself  was  caused  by  the  wear  rate.  Three  solutions  were 
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developed  by  SNL  to  deal  with  this  problem.  First,  SNL  established  what  is  now  a  standard 
design  parameter  of  the  bit  (a  20*  back-rake  angle).  The  second  was  to  create  a  nnethod  to 
enable  the  optimal  placement  of  the  cutters  on  the  bit  to  equalize  the  wear  of  the  bit.  The 
method  was  in  the  fonn  of  a  computer  program  to  enable  bit  manufactures  to  optimally  place 
the  desired  number  of  cutters  on  the  bit.  The  initial  computer  program  (STRATAPAX- 
released  in  1982)  and  final  revision  of  the  program  (PDCWEAR-released  in  1986)  were 
widely  dispersed  and  used  within  the  industry.  Smith  International  cites  Sandia's  computer 
code  in  its  company  trade  brochures"'. 

In  addition,  PDCWEAR  was  also  instrumental  in  an  important  innovation  in  bit 
design.  Building  upon  Sandia's  code,  Amoco  developed  its  own  software  package  and 
introduced  the  "antiv^diirl"  bit  to  the  maitetplace  in  1990.  The  antiwhirl  bit  design  reduces 
the  amount  of  dynamic  force  produced  during  the  drilling  process,  resulting  in  increased  bit 
life  and  less  fitigue  in  the  drilling  a^iparatus.  The  antiwhirl  bit  has  been  somewhat  of  a 
"sensation"  in  the  industry,  and  has  generated  a  new  round  of  PDC  bit  innovations. 

The  third  solution  required  clearer  understanding  of  the  wear  rates  of  the  PDC 
cutters.  SNL  research  found  that  once  a  certain  temperature  was  reached,  there  was 
catastrophic  wear  of  the  cutters.  This  information  enabled  the  industry  to  know  that  this  type 
of  bit  would  not  work  for  geothermal  wells.  It  also  directed  the  scientific  inquiry  to 
investigate  the  hydraulics  within  the  well,  to  ensure  that  the  optimal  cooling  of  the  bit  was 
achieved.  The  design  developed  by  SNL  for  nozzle  layout  on  the  bit  to  achieve  optimal 
cooling  was  adopted  and  used  by  bit  manufacturers*''. 

SNL  is  also  credited  with  having  'saved"  the  PDC  bit  by  funding:  1)  research  at 
General  Electric  when  pressure  was  being  exerted  to  end  GE's  program;  2)  the  manufacture 
of  PDC  bits  by  small  specialty  companies;  and  3)  university  research  programs  for  laboratory 
and  field  tests  of  the  bit.  In  an  industry  article  summarizing  bit  advances  and  breakthroughs 
from  1981  to  1986,  almost  half  of  the  citations  are  to  Sandia's  work'**.  In  interviews, 
many  officials  openly  credited  Sandia  for  the  progress  in  PDC  bits,  and  pointed  out  that  it 
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Company  product  literature.  Smith  International. 


'"  Fmger,  J.  and  D.  Glowka  (1989)  "PDC  Bit  Research  at  Sandia  National  Laboratories" 
Sandia  Report  SAND89-O079. 

"•  Dennis,  M.,  J.  Kelety,  and  D.  Clark.  "Advances  in  PDC  bits."  (1987)  Oil  d  Cos  Journal 
85:  September  14  62-64+. 
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was  the  publicnesi  of  this  effort  that  made  a  difference"'. 

The  editor  of  Drilling  Engineering,  the  journal  of  the  Society  for  Petroleum 
Engineers,  picked  an  article  by  Sandia  engineers  as  'best  of  issue,'  and  praised  it  for  its 
comprehensive,  detailed  explanations  of  PDC  bit  wear,  load,  and  temperature'*".  As  one 
industry  expert  put  very  simply,  "everyone  used  papers  from  the  labs  at  Sandia"'". 
Sandia 's  senior  engineer  on  the  PDC  bit  program  was  nominated  by  an  industry  official  for 
his  work  on  PDC  bits:  "From  my  point  of  view  as  a  drill  bit  manufacturer,  1  think  the 

research  which has  presented  at  SPE  meetings  the  last  several  years  represents 

some  of  the  most  important  scientific  work  related  to  drilling  technology.  I  would  like  to 
nominate  him  for  the  1985  SPE  Drilling  Engineering  Award"'*^. 

In  sum,  SNL's  R&D  efforts  from  1973-1986  contributed  several  important  elements 
to  the  PDC  bit's  success  in  the  marketplace.  First,  it  is  unlikely  that  the  bit  would  have  come 
to  .'narket  when  it  did,  or  overcome  industry  resistance,  in  the  absence  of  SNL  involvement. 
The  importance  of  this  timing  should  not  be  underestimated.  If  this  bit  had  been  re- 
introduced even  five  years  later,  it  would  have  undoubtedly  met  with  market  fidlure.  Since 
PDC  bits  were  re-introduced  hght  as  a  drilling  boom  took  off,  the  demand  for  bits 
compensated  for  their  eariy  negative  reputation.  If  the  market  re-introduction  of  the  bit  had 
coincided  with  the  subsequent  drilling  "bust,'  the  irJierent  conservativism  of  the  industry 
probably  would  havs  prevailed. 

Second,  one  of  the  most  important  benefits  of  SNL  R&D  was  psychological.  Sandia 
helped  establish  that  the  problems  plaguing  the  bits  could  be  designed  out  or  alleviate  with 
proper  operating  techniques.  Past  bit  failures  were  no  longer  seen  as  reflecting  intrinsic 
limitations  of  PDC  materials  or  drilling  mechanics.  SNL  established  a  scientific  foundation 
for  further  research,  providing  both  encouragement  and  direction  to  the  oil  drilling  industry. 
The  resulting  reduction  in  industry  resistance  to  the  bit  stimulated  a  fresh  round  of  private 
RSd>  and  market  growth. 

Third,  the  knowledge  and  know-how  created  by  SNL's  R&D  was  the  grist  for  the 
commercial  innovation  mill  during  the  ear!y-to-mid  1980s.  Again,  the  significance  of  this 
should  not  be  underestimated.  Since  growth  in  market  demand  for  the  bit  is  clearly  tied  to 


'"  Interviews  with  officials  from  Hughes  Christensen  and  from  Amoco  Production  Co.  and 
experts  at  the  University  of  Tulsa. 

.>«  MiUhdm,  K.  (1986)  "Executive  Summary,"  SPE  Drilling  Engineering  June  p.  170. 

'*'  Interview  with  officials  at  GE  Supeiabrasives. 

**^  Letter  from  Reed  Tool  Company  (currently  Reed-Hycalog)  to  Sandia  National  Laboratories. 
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technological  progress'*',  the  overall  niarkct  success  of  PDC  bits  can  be  directly  attributed 
to  Sandia's  contributions  during  the  1980s.  Finally,  SNL's  R&D  pushed  the  innovation  cycle 
of  PDC  bit  technology  with  its  PDCWEAR  code.  The  modelliiig  power  of  this  code  is 
substantial,  and  will  likely  continue  to  fuel  the  ongoing  performance  improvements  and 
expanded  explications  of  this  bit. 

Impact  of  Polyciystalline  Diamond  Drill  Bit  Technology  Transfer 

Historical  data  from  Sandia  scientists  and  engineers,  experts  from  the  oil  drilling 
industry,  drill  bit  industry,  synthetic  diamond  industry,  industry  associations,  university 
scientists,  government  experts,  and  published  records  were  used  to  develop  the  impact  profile 
for  this  technology  transfer.  Figure  12  (page  77)  rq>resents  the  impact  of  the  transfer  of 
Sandia  National  Laboratories'  contribution  to  the  successful  commercialization  of  the 
polycrystalline  diamond  (PDC)  drill  bit  in  regard  to  health,  environment, 
technology/information,  and  economy. 

Hfidtb 

Drilling  oil  wells  has  been  and  is  a  hazardous  occupation.  For  example,  the  difference 
between  the  workmen's  compensation  risk  ratings  of  the  average  clerical  worker  and  the 
average  oil  drilling  worker  illustrate  this  (Table  4). 

Table  4:  Comparison  of  workmen's  compensation  ratings'^ 


Assigned 
Risk 

Voluntary 
Risk 

clerical        (code  8810) 

$  .64/$100 

$  .35/$100 

oil  drilling  (code  6735) 

S30.S2/$100 

S16.13/$100 

As  previously  mentioned,  tripping  a  well  is  costly  because  it  is  a  time-consuming,  tedious  job 
that  can  take  eight  to  sixteen  hours.  It  is  also  dangerous,  providing  opportunity  for  accidents. 
With  the  advent  of  a  new  technology  (the  PDC  bit)  that  reduces  the  times  a  potentially 


'*'  Interview  with  officials  from  Amoco  Production  Co. 
,^ 
'**  Source:  National  Council  on  Compensation  Insurance  (NCCI).  (1994)  Scopes  Basic  Manual 
Classification.  Boca  Raton,  PL:  NCCI.  (December  1). 
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hazardous  operation  (tripping  a  well)  has  to  be  performed,  the  impact  on  the  accident  and 
fotality  rates  should  be  observable.  As  shown  in  Figures  10  and  11,  the  lost  time  accidents 
and  fatalities  in  the  drilling  industry  huve  declined  considerably. 

Figure  10:  Frequency  of  Lost  Time  Accidents  (1963-1994) 
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Figure  11:  Frequency  of  FataJilies  (1980-1994) 
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an  well  drilling  technology  had  remained  feirly  stable  from  about  the  1930s  to  the 
1970s.  During  the  late  1970s  many  innovations  were  introduced  that  also  affected  the 
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drilling  of  wells  such  as:  horizontal  drilling,  coil  tubing,  MWD  systems,  and  improvements 
in  the  metallurgy  of  drill  pipes.  Since  the  accident  statistics  do  not  identify  causes,  it  is 
difficult  to  apportion  the  responsibility  for  the  reduction  in  accidents.  In  addition,  industry 
officials  indicated  that  during  the  period  when  the  U.S.  oil  drilling  industry  was  booming 
(1979-1985),  the  shortage  of  oil  drilling  workers  was  resolved  by  recruidng  and  placing 
workers  on  drilling  rigs  with  little  or  no  training.  The  accidents  and  deaths  during  this  period 
could  have  resulted  from  both  new  and  experienced  drilling  workers  having  to  learn  and 
adjust  to  new  technologies.  The  gradually  declining  accident  rate  can  then  be  a  result  of  the 
combination  of  improved  technologies  and  increased  emphasis  on  training. 

The  data  to  quantify  the  relationship  between  the  decreasing  frequency  of  lost  time 
accidents  (LTAs)  and  fatalities  and  the  implementation  of  the  PDC  are  not  available 
(independent  variables  such  as  age  of  workers,  number  of  trips,  amount  of  worker  training, 
worker  experience,  etc.).  However,  the  decreasing  trend  is  observable  in  averages  before  the 
oil  boom,  upon  implementation  during  the  boom,  and  after  the  boom'*^ 

Average  LTA 
Range  Frequency 

pre  oil  boom/prejmplementation        1976-1978  45.70 

oil  boom/preimplemcntation  1979-1981  42.83 

oil  boom/post  implementation  1982-1984  27.77 

post  cnl  boom/  post  implementation  1986-1988  19.17 

PDC  bits  do  contribute  to  this  reduction  by  reducing  the  opportunities  for  accidents 
through  reducing  the  number  of  trips  and  reduced  well  completion  time.  PDC  bits  are  used 
to  drill  approximately  one  third  of  the  total  feet  drilled.  The  conservative  allocation  of  credit 
of  17%  of  this  reduction  to  PDC  bits  is  based  on  the  2-3  fold  increase  in  rate  of  penetration 
using  PDC  bits'^.  This  allocates  one  sixth  of  the  reduction  in  LTA  for  the  period  from 
1982  to  1992  in  the  following  manner**^: 


"^  Since  accident  rates  are  variable,  trends  are  usually  calculated  using  averages: 

'^  The  formulae  for  this  calculation  are  shown  in  Appendix  A. 

'"  A  benefit  period  from  1982-1992  has  been  derived  by  studying  the  commercialization  of 
the  PDC  drill  bit  and  50%  credit  is  assumed  based  on  discussions  with  industry  experts  and  the 
perspective  that  the  Laboratories  and  industry  were  equal  partners  in  the  development  of  PDC 
technology. 
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Actual 

Estiraaied 

PDC 

AnntuJ 

Actual 

LTA 

Annual 

Estinuied 

LTA 

SNL 

Year 

Manhoim 

LTA 

Ffwj. 

Manhours 

LTA 

Decrease 

CoQirib. 

1982 

204,768.816 

5452 

26.63 

215.212,025 

5730 

278.05 

139.03 

1983 

180.411,050 

4660 

25.83 

198.812,977 

5135 

475.32 

237.66 

1984 

199.147.728 

6150 

30.88 

229,617.330 

7090 

940.95 

470.48 

1985 

182,828,421 

4750 

25.98 

220.125,418 

5719 

969.00 

484.50 

1986 

118,708.246 

2345 

19.75 

148,978.848 

2942 

597.98 

298.93 

1987 

lOi.819,986 

1989 

19.53 

127.784,082 

2496 

507.19 

253.59 

1988 

129,985,221 

2369 

18.22 

163.131,452 

2973 

604.09 

302.05 

1989 

141,039,952 

2517 

17.85 

177.005.139 

3158 

641.83 

320.92 

1990 

147,010,350 

2518 

17.13 

184,497,989 

3160 

642.09 

321.05 

1991 

145.533,016 

1813 

12.46 

182.643.935 

2275 

462.32 

231.16 

1992 

152.977.222 

1577 

10.31 

191,986,413 

1979 

402.14 

201.07 

Total  SNL  contribution  to  number  of  acddeats  prevcated      3260.48 


estimaled  manhoun  >  {(actual  manbounXl  -  *  PDC  coatributioo  adjusted  by  ariOimetic  progression  for 
implemeDtatioa'*)}  +  {[2.5]  [(actual  aanbounK%  PDC  contribution  adjusted  by 
arithmetic  progrestioo  for  impletneatation)}} 

estinutod  LTA  -  (estimated  '"MhimnVT  iTA  freo-aeocv^ 

IM  manhouri 

estimated  reduction  due  to  PDC  ••  (estimated  LTA)  -  (actual  LTA) 

SNL  coniributiofl  to  reduction     ~  (ectimated  reduction  due  to  PDCX-50) 

The  sum  yields  a  total  SNL  contribution  of  approximately  3260  lost  time  accidents 
prevented.  The  allocation  of  one  sixth  of  the  reduction  in  finalities  for  the  period  fiom  1982 
to  1992  is  as  follows: 


estimated  manhoun  »  ((actual  manbotusXi  -  %  PDC  contribution  adjusted  by  arithmetic  progression  for 
imptetnestatioo))    +  {12-5]  [(aciuai  manhounK%  POC  contribution  adjusted  by 
arithoaetic  progreasioa  for  implemeotaiioa)]} 

rstimatfid  fatalities     «  (estimated  mniiihoursyfatalitv  frequeocv) 
IM  manhours 

estimated  reduction  due  to  PDC  >■  (estimated  dualities)  -  (actiMl  fatalities) 

SNL  contribtition  to  reduction     —  (estimated  reduction  due  io  PDCX.50) 


'**  The  implementation  percentages  for  PDC  contribution  are  as  follows:  1982-O.034,  1983- 
0.068,  1984-0.102,  1985-0.136,  1986-1992-0.17. 
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Estimaied 

PDC 

Aaailk] 

Actual 

Fatality 

Anoual 

Estimated 

Faulity 

SNL 

Ye«r 

Manhoun 

Fatalities 

Freq. 

Manboun 

Fatalities 

Dec  tease 

Cootrib. 

1982 

204.768,816 

50 

.24 

215.212.025 

52 

2.6 

1.27 

1983 

180,411,050 

37 

.21 

198.812.977 

40 

3.8 

1.88 

1984 

199,147.728 

48 

.24 

229,617.330 

55 

7.3 

3.67 

1985 

182,828,421 

83 

.45 

220.125.418 

99 

16.9 

8.46 

1986 

118,708.246 

17 

.14 

148.978.848 

21 

4.3 

2.16 

1987 

101,819,986 

31 

.304 

127.784.082 

38 

7.9 

3.95 

1988 

129.985.221 

18 

.14 

163.131.452 

22 

4.6 

2.29 

1989 

141.039,952 

24 

.17 

177.005.139 

30 

6.1 

3.06 

1990 

147,010.350 

28 

.19 

184,497.989 

35 

7.1 

3.57 

1991 

145.533,016 

23 

.16 

182.643.935 

28 

5.9 

2.93 

1992 

152,977.222 

19 

.12 

191,986,413 

23 

4.8 

2.42 

Total  SNL  coatributioii  to  number  of  fctaliliea  praveatad  35.7 

The  sum  yields  a  total  SNL  contribution  of  s^yproximately  36  fatalities  prevented.  Thus,  in 
this  transfer,  a  reduction  in  drilling  accidents  and  worker  lives  saved/lost  are  asserted  to 
represent  a  real  decrease  in  accidents  and  worker  lives  saved/lost  related  to  the  replacement 
of  an  existing  technology. 

The  increase/decrease  in  longevity  related  to  this  technology  transfer,  although 
potentially  existent,  would  be  f^iriy  small  and  highly  speculative.  The  number  of  people  at 
potential  risk  is  the  number  of  people  directly  working  in  oU  and  gas  well  drilling'*'  which 
was  36,000  for  1994  (approximately  half  or  18,000  for  oil  well  drilling  alone)'^.  A 
reduction  in  risk  has  occurred  for  .013%  of  the  population"'.  Therefore,  for  this  trarufer 
of  technology,  the  avoidance  of  risk  associated  with  these  technological  improvements  is  not 
readily  quantifiable  because  the  extent  of  risk  to  the  general  population  is  very  small.  This 
indicator  is  intended,  however,  to  capture  reductions  or  increases  in  quantifiable,  known  risks 


"*  Oil  and  gas  drilling  statistics  are  reported  together  because,  geologically,  oil  and  gas  are 
often  found  together. 

'^  This  figure  was  provided  by  the  International  Association  of  Drilling  Contractors.  It  is 
derived  by  multiplying  the  number  of  wells  known  to  be  drilled  in  the  year  times  the  number 
of  workers  required  to  drill  a  well.  Figures  reported  to  the  Bureau  of  Census  are  aggregated  at 
a  much  higher  level  (2  digit  SIQ  and  therefore  include  worken  engaged  in  many  other  oil  and 
gas  industry  activities  other  than  drilling. 

,/"  Although  the  risk  to  the  general  population  is  quite  small,  the  benefits  to  those  affected  are 
very  large.  In  addition,  the  savings  realized  in  insurance  and  liability  decreases  indirectly  affect 
the  general  population  through  reducing  the  overall  cost  of  oil  and  gas  drilling. 
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to  the  general  population  rather  than  unknown  or  remote  risks.  Therefore  this  indicator  is  not 
applicable  to  this  technology  transfer. 

The  quality  of  life  indicator,  however,  is  ^plicable  to  this  technology  transfer 
because  of  the  effect  in  reducing  costs  in  oil  well  drilling.  Although  OPEC  pricing  and  other 
influences  overshadowed  the  impact  of  this  technology,  by  reducing  the  costs  of  production, 
the  profitability  of  the  oil  industry  is  enhanced.  Since  the  health  and  vitality  of  the  oil 
industry  is  important  to  the  national  economy,  100%  of  the  population  is  indirectly 
benefitted.  In  addition,  assuming  the  reduction  in  the  cost  of  drilling  is  passed  on  in  the  price 
of  gasoline  (if  even  minutely),  99%  of  the  population  is  benefitted  by  lower  prices. 

Environment 

The  drilling  of  wells  can  require  environmental  remediation'".  It  is,  however, 
unrelated  to  the  introduction  of  this  technology  and  would  be  required  if  an  alternative  drill 
bit  is  used.  The  manufiacture  of  synthetic  diamonds  does  not  create  any  toxic  water,  air,  or 
soil  pollutants  or  waste  products.  The  manufacture  of  the  PDC  cutters  uses  cobalt  in  the 
tungsten  carbide  substrate.  However,  the  majority  of  conventional  roller  cone  bits  arc  also 
manufactured  with  tungsten  carbide,  using  ten  times  the  cobalt  for  each  roller  cone  bit  as  is 
used  for  the  cutters  for  one  PDC  bit"'.  Since  PDC's  replace  roller  cones  in  about  a  1:3 
ratio,  a  reduction  in  the  amount  of  cobalt  used  has  occurred.  In  either  case,  precautions  are 
taken  to  minimize  exposure  of  manufacturing  workers. 

In  the  early  years,  fluxes  and  industrial  solvents  were  used  to  clean  the  components 
before  brazing  and  cadmium  was  used  to  improve  alloy  flow  in  the  brazing  process  (for  both 
PDC  and  conventional  bits)  creating  volatiles  such  as  boric  acid  fumes  that  could  create 
respiratory  problems  for  workers  and  potential  water  pollutants'^.  The  airborne  pollutants 
were  c^tured  in  exhaust  and  air  filtration  systems  and  silica  deposits  and  potential  water 
pollutants  were  captured  in  wash  tanks  and  disposed  of  according  to  EPA  guidelines.  In 
approximately  1990,  cadmium  was  eliminated  and  aqueous  detergents  for  degreasing  replaced 


'"  There  are  environmental  regulations  for  the  disposal  or  treatment  of  oil-based  muds  for 
drilling.  Since  these  muds  are  used  with  both  PDC  and  roller  cone  biu  for  formations  that  swell 
in  contact  with  water-based  muds  (such  as  shale),  the  need  for  this  remediation  is  not  exclusively 
created  by  the  use  of  PDC  bits  (as  is  also  the  case  with  restoring  land  sites). 

■'"  Personal  interview,  PDC  cutter  manufacturer. 

'**  EPA  primary  drinking  water  standards  of  0.005mg/l  MCL  (maximum  conuminant  level) 
for  cadmium  (effective  date  30  July  1992)  and  0.2mg/l  MCL  for  trichloroethane. 
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industrial  solvents. 

The  manufacture  of  roller  bits  and  PDC  diill  bit  bodies  generate  the  same  wastes. 
Given  that  PDC  bits  reduce  the  number  of  bits  used  by  replacing  roller  cone  bits  in  ratios 
from  1:3  to  1:7,  fewer  bits  are  manufactured  and  less  waste  is  therefore  produced.  PDC  bits 
an  inherently  more  energy-efficient  in  drilling  than  are  roller  bits.  Although  PDC  bits 
generally  require  approximately  three  times  more  drilling  torque  than  roller  bits  for  a  given 
weight-on-bit,  penetration  rates  with  PDC  bits  are  often  2-10  times  higher  than  with  roller 
bits.  Consequently,  the  energy  required  to  drill  an  interval  with  PDC  bits  may  be  as  low  as 
30%  (3/10)  of  that  required  to  drill  the  same  interval  with  roUer  bits.  This,  in  large  part,  is 
due  to  the  fact  that  PDC  bits  generate  much  larger  rock  chips  than  do  roller  bits;  therefore 
less  energy  is  expended  in  crushing  the  rock  into  pieces  that  are  smaller  than  necessary  to 
flush  them  out  of  the  borehole.  Therefore,  the  environmental  impact  of  PDC  bits  is  a 
decrease  in  the  volume  of  pollutants  created'^'  and  a  decrease  in  energy  usage  by  using  the 
new  technology  in  approximately  one  third  of  drilling  footage. 

Tcghnglpgy/Informatjpn 

Thirty-four  published  journal  articles  and  18  conference  presentations  made  the  SNL 
PDC  research  available  to  the  public.  Citation  analysis  yielded  68  citations  of  these  articles. 
Although  copyrights  were  not  sought  or  issued  for  STRATAPAX  or  PDCWEAR. 
technology"*  increased  as  these  codes  were  made  available  to  the  public  and  any  company 
had  free  access  to  their  use.  These  codes  enabled  one  incremental  improvement  of  the  PDC 
bit,  the  placement  of  the  inserts  or  cutters  on  the  bit  body.  SNL  solved  two  problems:  the 
spalling  and  failure  of  the  bond  between  the  inserts  and  the  post  and  the  catastrophic-wear 
problem.  In  addition,  a  ccmsortium  of  PDC  drill  bit  and  synthetic  diamond  nrtanufacturers, 
uiuversity  researchers,  and  SNL  scientists  and  engineers  have  recently  (1994)  entered  a 


'"  Since  the  number  of  PDC  or  roller  bits  manufu:tured  and  the  number  of  pollutants  and 
quantity  of  each  type  generated  in  manufacturing  is  not  available,  no  quantification  of  this 
reduction  is  included. 

"*  Technology  here  refers  to  new  applications  or  advances  in  ^plications  of  science.  For 
example,  the  basic  sciences  of  fluid  mechanics,  heat  transfer,  and  mechanics  of  materials  were 
applied  in  the  computer  codes  SNL  developed  to  solve  the  problems  of  placement  of  cutters  and 
catastrophic-wear. 
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contract  to  further  advance  PDC  bit  development'". 

feongmy 

Although  the  restructuring  of  the  oil  industry  for  worldwide  economic  reasons 
unrelated  to  the  introduction  of  this  technology  overshadow  the  extent  of  economic  impact 
that  this  technology  had,  the  impact  is  real  and  wiU  be  quantified  using  the  following 
estimates.  GE  and  its  patent  lessees,  De  Beers  and  Sumitomo,  were  initially  the  only 
suppiien  of  PDC  inserts/cutters"*.  By  1984  two  additional  synthetic  diamond 
manufacturers,  Megadiamond  and  Valdiamant,  were  in  business.  GE's  patent  expired  in 
1991,  fostering  more  business  startups.  In  1995,  there  are  nine  synthetic  diamond  suppliers: 
GE,  De  Beers,  Sumitomo,  M^adianiond,  Dennis  Tool,  U.S.  Synthetics  Corp.,  Ugin, 
Phoenix  Crystal,  and  Novatech,  all  manufacturers  of  PDC  inserts/cutters.  The  PDC 
insert/cutter  market  has  grown  from  a^roximately  $30M  in  1984  to  $4SM  in  1994.  Industry 
experts  estimate'^  that,  in  1995,  250-500  workers  are  employed  in  the  domestic 
manufacture  of  PDC  inserts/cutters  for  PDC  drill  bits.  Using  an  average  of  375,  a  simple 
arithmetic  progression  was  used  (with  1976  as  the  base  year  of  0  workers)  to  derive  315 
workers  in  1992.  Crediting  SNL  for  one  half  of  those  workers'**,  158  jobs  resulted  from 
this  transfer. 

During  the  oil  boom  years,  in  addition  to  the  existing  large  drill  bit  companies  already 
producing  roller  cone  bits  and  PDC  bits,  ^>proximately  16  PDC  drill  bit  manufacturer 
business  startups  occurred,  responding  to  the  increased  demand.  At  minimum,  estimating 
four  to  five  jobs  per  business'*',  64  to  80  jobs  were  created.  However,  due  to  changes  in 
the  oil  industry,  only  about  twelve  dnil  bit  manufacturers  remain  in  business.  Four  of  the 
twelve  are  the  products  of  mergers  and  acquisitions  among  the  original  large  drill  bit 


'"  Glowka,  D.  and  D.  Schafer.  (1993)  "Progiam  Plan  for  the  Development  of  Advanced 
Synthetic-Diamond  Drill  Bits  for  Hard-Rock  Drilling,"  Sandia  National  Laboratories  September 
SAND93-1953  UC-253. 

"•  PDC  manufacturers  supply  cither  the  insert  or  the  cutter  according  to  the  PDC  drill  bit 
manufacturer  preference.  Approximately  50%  of  PDC  drill  bit  manufacturers  prefer  to  assemble 
the  cutter  in-house,  50%  purchase  the  prcassemblcd  cutters. 

"*  Polycrystalline  Diamond  Producers  Association  and  PDC  industry  experts. 

"^  The  allocation  of  50%  of  the  credit  for  benefits  derived  from  the  transfer  acknowledges  the 
partnership  between  the  laboratories  and  industry  that  must  be  active  for  commercialization  to 
succeed. 

'*'  Estimates  by  drill  bit  manufacturing  industry  officials. 
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companies  and  thpy  supply  90%  of  domestic  PDC  drill  bits. 

The  manufacture  of  PDC  drill  bits  is  more  labor-intensive  than  conventional  roller 
cone  bits  and  involves  greater  technical  training  and  skill.  Today,  based  on  industry  expcns 
estimates,  750  workers  are  estimated  to  be  employed  in  the  domestic  manufacture  of  PDC 
drill  bits  in  1995.  Using  750  workers,  a  simple  arithmetic  progression  was  used  (with  1976 
as  the  base  year  of  0  workers)  to  derive  633  workers  in  1992.  Crediting  SNL  for  one  half  of 
those  workers,  317  jobs  resulted  fix>m  this  transfer.  Summing  the  jobs  for  the  two  industries, 
a  total  of  475  domestic  jobs  were  created'". 

Although  a  loss  of  sales  of  roller  cone  bits  resulted  in  a  loss  of  roller  cone 
manufacturing  jobs,  as  noted  in  the  discussion  in  Chapter  2,  it  would  misrepresent  the  true 
impact  to  reduce  benefits  by  the  effects  of  the  replacement  of  the  old  technology.  Thus,  the 
reduction  is  not  commonly  included  in  assessments  of  the  impact  of  new  technology  and  will 
not  be  included  here"'. 

By  number  of  companies,  ten  drill  bit  manufacturers  currently  produce  PDC  drill  bits, 
an  80%  industry  adoption  rate.  There  are  four  successive  business  users  of  this  technology: 

1.  PDC  drilling  contractors, 

2.  oil  companies, 

3.  mining  companies'**,  and 

4.  environmental  cleanup'". 

Finally,  the  following  cost  benefit  analysis  quantifies  the  economic  impact  in  dollar  values. 
All  dollar  values  were  rounded  to  two  significant  figures  in  the  final  cost-benefit  ratios. 

CosU 

Two  approaches  to  measuring  costs  were  discussed  in  Chapter  2.  Since  the  reason  for 
produdng  the  PDC  knowledge  was  to  transfer  it  to  industry,  a  distinction  is  not  made  here 


'*'  This  number  is  gross,  not  net,  new  jobs. 

'*'  Importandy,  although  some  economic  displacement  occurred,  the  new  jobs  were  created 
domestically  and  the  PDC  industry  was  retained. 

'**  PDC  bits  are  currendy  being  used  in  mining  in  two  ^>plications:  1)  to  make  2-3"  drill  and 
blast  holes  for  the  placing  of  explosives  and  2)  to  drill  1*  roof  bolt  holes  for  use  in  attaching 
plates  to  the  face  of  the  mine  to  stabilize  the  mine  roof. 

^iti  pjy2  drill  bits  are  used  to  ream  out  pipe  that  has  been  sealed  by  deposits.  For  example, 
they  used  to  clean  out  pipes  in  chemical  plants  and  water  supply  systems.  Source:  Personal 
interview,  PDC  cutter  manufacturer. 
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between  the  costs  to  produce  the  knowledge  and  the  costs  to  transfer  the  technology.  The 
same  funds  were  simultaneously  used  to  develop  the  knowledge  and  transfer  it  to  industry 
through  the  contracts  and  open  confimunication  that  were  ongoing  throughout  the  project. 
Therefore,  all  SNL  costs  related  to  this  technology  are  referred  to  generically  as  costs'**. 
The  costs  include  the  cost  of  capital,  equipment,  and  labor.  Sandia  actively  researched  PDC 
bits  from  1973-1986.  The  labor  costs  include  the  costs  of  SNL  labor  and  the  costs  of 
contracts  for  research  with  industry  and  universities  dtmng  that  time  period.  The  following 
allocations  were  made  for  four  contracts  for  PDC  drill  bit  research'*': 

Xai  Contractors       Anuiunt  il2S2 

1976-1977  fClGE  106,000  195,933 

1977-1978  «BYU***  15,000  25,817 

1977-1978  #3DRL'**  20,000  34,423 

1977-1978  #1  GE  19,000  32,702 

1978^1979  #1  GE  160,000  254,169 

1979-1980  #3DRL  20,000  29,133 

1979-1981  #1  GE  28,000  38,853 

1980-1981  #3DRL  20.000  26,560 

1982-1983  #4TU"»  50,000  58,480 

1983-1984  #4TU  50,000  56,117 

Total         752,189 

The  total  contract  cost  for  PDC  drill  bit  resourch  in  constant  1987  dollars  is  $752,189. 
For  the  SNL  labor  cost,  the  fully  burdened  historical  annual  cost  of  the  average  scientific 
technical  person  at  the  Laboratories  was  taken  for  the  following  time  periods  at  the  following 
full-time  equivalents  (FTE): 


'**  The  aigument  could  be  made  that  a  portion  of  the  costs  should  be  allocated  to  national 
security  and  energy  since  these  needs  are  met  by  eiuuring  an  energy  supply.  However,  this  study 
purposefully  takes  a  conservative  approach  and  intentionally  avoids  casting  the  national  defense 
net  too  widely. 

'*'  GE  had  one  contract  for  $312,000  allocated  over  a  five  year  period. 

y**  Brigham  Young  University,  contract  estimate  by  SNL  managers. 

'**  Drilling  Research  Laboratory,  contract  estimate  by  SNL  managers. 

"°  Tulsa  University,  estimate  by  former  TU  researcher. 
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Ycar-FTE  Year-FTE  Ycar-FTE  Ycar-FTE       Year-FTE 

1974-3.5  1977-4  1980-6  1983^  1986-4 

1975-3.5  1978-4  198  i -5  1984^ 

1976-3.5  1979-6  1982-4  1985-4 

using  csdniates  n:ad«  by  Sandia  officials.  These  annual  labor  costs  were  then  converted  to 
constant  1987  dollars  for  a  total  SNL  labor  cost  of  $5,795,233  (rounded). 
The  following  equipment  ever  $10,000  was  purchased: 

ijai   Item  Amfiunl   GDP  Defl.         $1987 

1979    drill  rig  75,000    .656  114,329 

1979    hydraulic  test  facility  50,000     .656  76,220 

1985     cutter  facility  12,000     .944  12.712 

Total  Costs       203,261 

Each  item  wss  converted  to  constant  1987  dollars  yielding  a  total  of  $203,261  (rounded).  In 
addition,  special  materials  over  $10,000  were  purchased,  including  PDC  cutters  and  PDC 
bits.  The  PDC  cutters  were  pv^shased  in  1978  for  fabrica^g  bits  at  a  cost  of  $75,000.  For 
research  and  testing  purposes,  20-30  PDC  bits  were  estimated  to  have  been  purchased  in 
1982  at  an  spproximate  cost  of  $20,000  each,  for  a  total  cost  of  $500,000  (25  times  20,000). 
Adjusted  to  1987  dollan,  the  total  cost  to  Sh?L  to  produce  polycrystalline  diamond  drill  bit 
knowledge  is: 

£fiSLll£m  Amount  $1987 

Contacu  752,189 

SNL  Labor  5,795,233 

Equipment  203,261 

PDC  Cutters  124,378 

PDC  Drill  Bits  596.659 

Total  Costs  $7,471,720 

The  sum  of  these  labor,  equipment,  and  materials  costs  is  $7,471,720. 
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Benefits 

Benefits  are  measured  using  actual  or  estimated  sales,  actual  or  estimated  cost 
savings,  and  government  multipliers  of  regional  impact.  For  this  technology  transfer  the 
benefits  include:  PDC  cutter  sales.  PDC  drill  bit  sales,  regional  economic  impact,  and  PDC 
drilling  cost  savings.  A  number  of  assumptions  and  estimations  were  made  to  calculate  the 
benefits  for  this  transfer.  Benefits  are  appropriately  estimated  only  for  the  period  in  which 
the  conversion  from  one  technology  to  the  other  is  taking  place.  Once  a  technology  becomes 
"best  practice,"  the  differential  benefits  associated  with  its  use  continue  until  it  is  replaced  by 
another  technological  advance.  However,  since  cost  savings  cannot  be  projected  infinitely 
into  the  future,  selection  of  a  benefit  time  period  seemed  qipropriate.  The  ten  years  from 
1982  to  1S>92  were  selected  as  the  benefit  time  period  for  two  reasons.   First.  1982 
represents  the  first  year  in  which  a  "real*  PDC  market  can  be  defined  (see  discussion   in 
overview  of  technology  and  industry  section).  Second,  the  diffusion  of  the  bit  seems  to  have 
taken  place  rather  completely  by  1992. 

PDC  Cutter  Sales 

PDC  cutters  are  produced  by  the  companies  that  manufacture  synthetic  diamond.  PDC 
cutters  comprise  2S%  of  the  cost  of  PDC  drill  bits.  Regrettably,  there  are  no  published  data 
on  PDC  cutter  sales  and  the  maiioip  for  PDC  drill  bits  is  very  proprietary.  It  is  not  possible, 
therefore,  to  obtain  a  reliable  estimate  from  the  information  that  is  available  (PDC  drill  bit 
sales).  Therefore,  although  a  known  benefit,  the  benefits  are  understated  by  the  amount  of 
these  sales. 

PPC  Drill  Bit  Sales 

The  total  value  of  PDC  drill  bit  sales  for  the  1982-92  period  were  obtained  from  three 
sources:  for  1982  the  sales  were  published"',  for  1983-1987  the  sales  were  imputed  using 
arithmetic  progression,  and  for  1988-1992  the  sales  dau  were  obtained  from  Sandia  National 
Laboratories  and  industry    -   xes.  The  sales  dau  are  shown  in  Table  5. The  sum  of  the  total 
annual  sales  for  PDC  dril        ;  in  constant  1987  doUan  is  then  S873, 131,687. 


"Diamond  shear  bit  panel,"  (1982)  Oil  and  Gas  Journal.  80:  October  4  80-82. 
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Tabic  5:  Estimate  of  PDC  Drill  Bit  Sales 


1  Year 

U.S.  Annual 
Sales  PDC 
Drill  Bits 

U.S.  Annual 
Sales  PDC    | 
Drill         1 
Bits(1987$)   1 

1982 

50.400,000 

60,143.198  1 

1983 

56,033,333 

64,258.409 

1984 

62,793,333 

69,003,663 

1985 

69,553,333 

73,679,378  | 

1986 

76,313,333 

78,754,730  1 

1  1987 

83,073,333 

83,073,333 

1  1988 

84,200,000 

81,039,461 

1  1989 

87,500,000 

80,645.161  1 

1990 

95,800.000 

84,554,281  1 

1991 

116,100,000 

98.724,489  1 

1992 

120,000,000 

99,255,583  | 

Regional  Economic  Impact 

Regional  economic  benefits  are  realized  with  increased  employment  of  local  residents 
and  increases  in  spending  associated  with  their  employmenL  As  discussed  in  Chapter  2,  the 
Regional  Iiqmt-Output  Modeling  System  (RIMS  II)  of  the  U.S.  Department  of  Commerce's 
Bureau  of  Economic  Analysis  are  used  in  this  report  to  estimate  regional  economic 
impact'^.  In  regard  to  correctly  ^iplying  RIMS  II  multipliers  in  a  retrospective  study,  the 
only  multiplier  requiring  an  adjustment  for  prices  is  the  employment  multiplier  which  is  not 
used  in  this  study,  the  output  multiplier  requires  no  adjustment'^. 

The  majority  of  PDC  drill  bits  used  in  drilling  in  the  United  States  are  manufactured 


'^  Regional  Economic  Analysis  Division,  Bureau  of  Economic  Analysis,  Department  of 
Commerce.  (1992)  Reeional  Multipliers:  A  User  Handbook  for  the  Regional  Input-Output 
Modeling  System  OtlMS  m.  Washington  DC:  Government  Printing  Office.  May. 

"*  Personal  interview,  economic  analyst  with  Bureau  of  Economic  Analysis. 
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in  the  United  States.  Approximately  eighty  percent  of  these  bits  are  manufactured  in  the  state 
of  Texas  in  the  greater  Houston  and  Dallas  zicas"*.  Twenty  percent  of  these  bits  are 
manufactured  in  locations  that  are  geographically  dispersed  in  other  states,  making  the 
determination  of  how  much  of  the  ales  to  use  with  which  multipliers  for  the  extemal-to- 
Texas  twenty  percent,  problematic.  Taking  a  conservative  approach,  the  regional  economic 
impact  will  be  assessed  for  only  eighty  percent  of  PDC  sales  (the  total  benefits  will  therefore 
be  undentated  by  the  regional  economic  impact  of  the  remaining  twenty  percent  of  PDC 
sales). 

Based  on  PDC  drill  bit  sales  of  $873,131,687,  eighty  percent  of  $873,131,687  is 
$698,503,349,  the  adjusted  PDC  drill  bit  sales  for  the  regional  economic  impact  calculation. 
The  ouQHit  multiplier  for  the  cnide  petroleum  and  natural  gas  industry  within  the  state  of 
Texas  is  1.6  (rounded)"'.  The  total  r^ional  economic  impact  is  S1,117,608,SS9  (1.6  times 
$698,505,349). 

PDC  drillinp  cost  savings 

Obtaining  accurate  figures  for  drilling  cost  savings  is  problematic.  The  drilling 
industry  uses  a  straightforward  equation  to  calculate  the  cost  of  drilling  a  well.  The 
commonly  known  and  used  formula  for  the  total  dollar  cost  per  foot  drilled"*  = 

Celt  of  driU  bitfS>  +  [Ri«  eoit  fS/hatif>  i  Rot»tint  time  <teul  hn.H  -i-  IWt  coM  (S/hrt  »  trio  line  lUM\  hn.W 
Told  FoaU(e  I>rilled 

Bits  are  selected  to  generate  the  lowest  cost  per  foot  drilled,  known  as  "minimum-cost 
drilling.'  An  optimized  bit  selection/mix  is  therefore  a  critical  element  of  drilling.  The 
industry  will  adopt  new  bit  technology  based  on  the  new  bit's  ability  to  reduce  the  cost  per 
foot  drilled'^.  As  a  consequence,  cost-savings  per  foot  would  be  the  ideal  way  to  estimate 


'^  Personal  interviews  with  officials  from  dominant  drill  bit  manufiacturing  companies. 

"'  Regional  Economic  Analysis  Division,  Bureau  of  Economic  Analysis,  Department  of 
Commerce.  Regional  Multipliers:  A  User  Handbook  for  the  Regional  Input-Output  Modeling 
System  fRIMS  ID.  Washington  D.C.:  Govemment  Printing  Office.  May  1992.  p.  121. 

"*  Adams,  N.  (1985)  Three-stq)  bit  selection  can  trim  drilling  costs."  Oil  A  Gas  Journal  83: 
June  17  118+. 

v'"  In  ^ite  of  their  superior  technical  performance,  PDC  bits  are  not  always  economical  for 
drilling.  They  are  substantially  more  expensive  than  roller  cone  bits,  and  their  cost  must  be 
considered  against  both  total  drilling  time  and  rig  rates.  PDC  bits  axe  consequently  used 
primarily  for  deep  wells  of  suitable  lithology. 
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the  commercial  benefits  of  PDC  bits  to  the  drilling  industry. 

The  ideal  approach  cannot  be  implemented  for  three  important  reasons.  First,  it  is  not 
possible  to  know  how  many  well  feet  are  actually  drilled  with  PDC  bits  since  the  morning 
reports  prepared  onsite  by  drilling  contracton  at  each  well  that  record  the  footage  drilled  by 
each  of  the  several  types  of  bits  used  within  each  well"'  are  very  carefully  guarded 
proprietary  information.  Second,  the  cost  savings  per  foot  are  unique  to  each  well,  geologic 
formations  and  highly  localized  drill  lig  costs  dictate  that  drilling  costs  are  truly  idiosyncratic 
to  the  well  being  drilled.  Third,  the  only  way  a  company  can  know  the  actual  cost  savings  of 
their  bit  selection  is  to  compare  the  cost  of  drilling  a  new  well  against  the  cost  of  drilling  an 
'offset"  well''".  The  combined  result  of  these  constraints  is  that  no  national  data  on  total 
PDC  footage  drilled  or  average  cost  savings  per  foot  are  available. 

Some  PDC  usage  patterns  are  known,  however.  One  industry  official  explained  that 
PDC  bits  are  used  in  all  'expensive'  wells,  e.g.,  offshore  and  deep  onshore  sites.  If  shallow 
wells  Gess  than  5,000  feet)  are  excluded,  then  more  than  half  of  all  oil  wells  are  drilled  with 
a  PDC  bit  in  some  fashion'***.  Another  official  estimated  that  accounting  for  all  types  and 
depths  of  wells  in  the  territorial  U.S.,  about  14%  are  drilled  with  PDCs'".  Both  of  these 
estimates  are  actually  highly  consistent:  offshore  drilling  represents  a  small  proportion  of 
total  wells  drilled  (just  2.5%  in  1991),  and  the  majority  of  wells  drilled  in  the  U.S.  are  less 
than  5,000  feet  deep.   The  benefits  estimated  here  are  therefore  based  on  the  total  cost 
savings  per  well  drilled  with  PDC  bits.  Industry  officials  have  been  able  to  estimate  the 
proportion  of  wells  drilled  with  PDCs,  smd  the  industry  has  published  data  on  the  savings  per 
well  when  PDCs  are  used. 

The  following  assumptions  are  used  to  estimate  the  number  of  wells  drilled  with  PDC 
bits  each  year.  In  the  1990s,  industry  estimates  indicate  that  14%  of  all  wells  are  drilled  with 
PDC  bits.  In  1982,  published  data  indicate  that  3,360  PDC  bits  were  sold  in  the  territorial 
U.S..  Assuming  that  only  one  PDC  bit  was  used  per  well,  3,360  wells  were  drilled  with 


"*  PDC  bits  will  be  used  only  for  the  rock  strata  to  which  they  are  best  suited  and  most 
economical.  Well  logs  are  really  the  only  way  to  identify  the  footage  drilled  by  :;ach  type  of  bit 
and  such  logs  are  highly  proprietary. 

''"  Offset  wells  are  those  for  which  detailed  drilling  records  are  kept,  -largely  for 
benchmarking  geologies,  cost  data,  and  equipment  performance. 

'*"  Interview  with  officials  from  Amoco  Production  Co. 

'"  Interview  with  drill  bit  manufacturer  official.  The  estimate  was  obtained  from  data  on  the 
quantity  of  PDC  drill  bits  sold  (a  figure  that  has  not  been  publicly  available  since  1982),  in- 
house  knowledge  about  how  often  the  bits  are  re-used,  and  the  total  number  of  wells  drilled. 
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PDC  bits,  or  roughly  6%  of  all  wells  drilled  that  year.  Percentages  for  the  intervening  years 
were  then  extrapolated  using  simple  arithmetic  progression  (Table  6). 

Table  6:  Estimated  Number  of  Oil  Wells  Drilled 
with  PDC  Bits'" 


Yew 

Total  OU 
WcUi 

»OrilM 
withPDCt 

Total  POC    1 
WeUi 

I9n 

S7349 

5.859« 

3.360 

1913 

30,150 

6.749K 

3,432 

19»4 

59,414 

7.«39« 

4340        1 

19S5 

49J7S 

tS2»% 

4.211        1 

I9(« 

26.653 

9.419« 

2410 

i9r7 

24435 

10J09% 

2431 

19tS 

22.011 

11.199ft 

2.465 

19t9 

19469 

12.0«9ft 

2441 

1990 

22J03 

12.979« 

2.lt2        1 

1»91 

21.099 

13.U9ft 

2.926        1 

1992 

17.112 

14.000ft 

2496       1 

A  cost  savings  per  well  (associated  with  the  total  PDC  wells  drilled  each  year)  was 
estimated  using  the  following  considerations.  The  published  industry  rqwrts  on  onshore  and 
offshore  PDC  cost  savings  are  shown  in  Table  7.  As  shown  in  Table  7,  wells  drilled  from 
1980-1983  show  the  same  magnitude  of  benefits  as  those  drilled  from  1989-1994,  thete  is  no 
clear  pattern  of  variation  of  benefits  over  time.  From  Table  7,  in  1987  dollars,  the  average 
cost  savings  anodated  with  PDC  bits  is  $65,906  per  well.  The  assumption  is  made  here  that 
wells  with  exceptional  cost  savings  were  chosen  for  publication.  Therefore,  to  allow  for  wells 
that  experienced  less  of  a  cost  savings,  the  average  aiuiual  benefit  in  1987  dollars  is  assumed 
to  be  $20,000  per  well. 

This  amount,  $20,000,  is  an  extremely  conservative  estimate.  It  is  almost  certain  that 
it  considerably  understates  the  actual  savings  realized  by  at  least  3Vi  times,  according  to  the 


'"  Source:  Oil  and  Gas  Journal  Database  1994.  'Total  Oil  Wells"  is  the  total  number  of  oil 
and  gas  wells  drilled  in  the  territorial  U.S.,  excluding  dry  holes.  Note  that  the  figures  include 
a  small  proportion  of  exploratory  wells,  for  which  PDC  bits  are  not  used. 
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Table  7:  Published  Cost  Savings  on  PDC  Bits  Used  in  the  Territorial  U.S.  and 

in  the  Gulf  of  Mexico'" 


lUfefvacM 

Yur 

Locaiion 

Scvinf  • 
pcrw.ll 

H    1.  ■Di«nioo4d>c.rbUp«iel.-(l»«2)Oi/AC«./»«m«/.«0:Ocl<*.f4l042. 

1910 

T«ui 

i    .10.«26 

. 

1910 

Tcui 

S    71.130 

J.  SUck.  J.  *ad  J.  Wood.  (19«1)  'Straupu  Wu  piw  wonoairilia  AiuUa 
Chalk.-  OtlmtdOai  Jmmai  19-34  Aipul  24  l«4-«)  * . 

I9KMI 

Tcut 

I    I7JM 

J 

191041 

Tcut 

S  132Jt0 

I9ia«l 

Tcut 

S  195.319 

' 

191041 

Tcut 

J    27.544  1 

19S»4I 

Tcut 

J   27.160 

I9I041 

Tcut 

S    75.413   H 

2 

19104 1 

Louuian* 

S    13.492 

191041 

LouitUna 

J    24.753 

•Bi4>  teubiM  pMeuUMO  nu.*  OK  4  Cat  y<MnM/ II :  Fabiuuy  14  1 14-115. 

191043 

W<«  Coca 

S    51.950 

191043 

WcctCocn 

S    42J46 

4.  Ctuh,  A..  H.  Kaowlioc  H.  OoodiiMa.  A.  BoofsOTM.  (19W)  'PDC 
Af  pUc4liaai  in  &«  Oulf  of  Mtxico  wich  Wtui^BtM  Drilliaf  Fluid*'  SocUtf  of 
remUwK  EHiUtnn  1MI4  1-12. 

1916 

Gulf  of 
Mexico 

J  122.429 

i.  W.ovkr.  C.  rad  K.  Urtm.  (1990)  -MxlKKtotofy  for  Kbciiiic  PDC  kiu  cMi 
d.-UUac  ca«</  OOAGi  y<MtfMj  U:  laaiuy  1}  )»-44. 

1919 

Tcuc 

S    16.163 

19(9 

Tcu< 

$    17J12 

t9t9 

Tcuc 

S    19.466  jl 

1919 

Tcuc 

S    11.797  1 

1992 

1   24.731 

1992 

Lowiatcnc 

1    74.T73   1 

1992 

LouincM 

$230,935  1 

1992 

LouicUiu 

i    31.100  \ 

1       bit  Mleetiaa,*  Ott  4  Cat  yMuiM/ 91:  Mqrl«  594}  11. 

l99-« 

Rocky 
MouMciiu 

5(4.060   1 

'"  Cost  savings  per  well  are  adjusted  to  and  shown  in  constant  1987  dollars. 
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non-raiwioin  sample  In  the  published  savings  and  according  to  the  return  on  investment 
necessary  for  industry  to  produce  and  use  PDC  bits.  The  greatest  cost  savings  have  been 
realized  in  international  offshore  wells  which  are  not  included  in  this  sample.  In  addition, 
there  is  no  allowance  in  diis  estintation  for  the  use  of  a  PDC  bit  in  more  than  one  well, 
which  has  and  does  occur.  Since  the  data  to  verify  greater  savings  is  not  available  in  public 
docuinents,  the  $20,000  figure  is  used  for  this  estimation,  knowing  that  the  aaual  average 
cost  savings  per  well  is  very  lileely  to  be  notably  greater. 

This  amount  was  derived  by  rounding  off  to  one  significant  digit  the  lowest  reported 
cost  savings  ^16,163).  This  flat  rate  of  savings  is  assumed  for  each  year  since  there  is  no 
pattern  of  increasing  or  decrrasiag  benefits  in  the  data.  Twenty  thousand  represents  real  (as 
opposed  to  nominal)  annual  savings.  The  cost  savings  of  PDC  drill  bits  is  thus  estimated  as 
follows: 


# 

Annual 

1?DC    Savings 

Savings 

Year 

WeUs  per  well 

$1987 

1982 

3,360  $20,000 

$  80,190,931 

1983 

3,432  S2O,O0O 

$  78,715,596 

1984 

4.540  $20,000 

$  99.780,219 

198S 

4,211  $20,000 

$89,216,101 

1986 

2,510  $20,000 

$  51,805.985 

1987 

2,531  $20,000 

$  50.620,000 

1988 

2,465  $20,000 

$  47.449,470 

1989 

2.341  $20,000 

$43,152,073 

1990 

2,882  $20,000 

$  50,873,786 

1991 

2.926  $20,000 

$  49,761.904 

1992 

2,396  $20,000 

lJ3.mJiSl 

Total 

Annual  Savings 

$681,202,133 

The  total  drilling  cost  savings  benefit  of  PDC  drill  biu  is  $681,202,133. 
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The  sum  of  all  of  these  economic  benefits  is: 


PDC  Drill  Bit  Sales  873, 13 1 ,687 

Regional  Economic  Impact  1 , 1 17,608,559 

Drilling  Cost  Savings  681.202. 133 

Total  Benefits  ($1987)'"  2,671,942,379 


It  is  dear  that  all  costs  were  incunwi  to  produce  PDC  knowledge  and  transfer  the  technology 
from  SNL.  However  the  allocation  of  benefits  to  SNL  are  not  as  straightforward.  The 
arguments  for  two  different  allocations  and  the  resulting  cost  benefit  ratios  are  the  following. 

1.  CRdit  100%  of  the  benents  to  SNL 

It  is  possible  to  fully  credit  all  of  the  benefits  to  Sandia  for  one  very  simple  reason: 
SNL's  R&D  has  functioned  as  z.  critical  precondition  for  innovation  and  market 
success.  Stated  in  another  %vay,  PDC  bits  could  not  have  been  improved  or  advanced 
in  the  absence  of  Sandia's  efforts.  SNL's  research  findings  and  computer  models  on 
mechanics,  hydraulics,  thermal  properties,  force,  and  wear  ssrv^  as  the  foundation 
for  commercial  innovation  and  market  accq)iance  throughout  the  PDC  bit's  innovation 
cycle.  If  all  benefits  are  fully  credited  to  Sandia,  the  cost-benefit  ratio  is; 


Total  Costs  =  S       7.471.720  =         J_ 

Total  Benefits  $2,671,942,379  360 


"*  Note  that  these  estimates  are  understated  for  the  following  reasons:  1)  they  do  not  include 
cost-savings  realized  by  oil  companies  for  wells  drilled  outside  of  the  territorial  U.S.;  2)  they 
do  not  incorporate  the  profits  realized  by  bringing  a  well  on  stream  eariier;  3)  the  cost  savings 
pet  well  is  t»sed  on  averages  that  exclude  offshore  drilling,  where  savings  are  much  higher  than 
for  onshore  drilling;  and  4)  they  do  not  include  PDC  cutter  sales  and  the  regional  economic 
impact  for  twenty  percent  of  PDC  sales. 
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Figure  12:  PDC  Impact  Profile 
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2.  Credif  50%  of  the  benefits  to  SNL 

Although  SNL's  R&D  was  a  critical  precondition,  industry'  still  had  to  bring  SNL's 
knowledge  and  know-how  to  the  market'".  In  this  respect,  the  Laboratories  and 
industry-  v/ere  somewhat  equal  partners  in  the  effort.  This  estimate  allocates  50%  of 
benefits  to  the  Laboratories  yielding: 


Total  Costs  =  S        7.471.720  =         _L 

Total  Benefits  $  1,335,971,190  180 


The  assertion  is  made  here  that  the  more  conservative  allocation  of  50%  is  the  appropriate 
allocation  since  it  more  accurately  represents  the  synergism  necessary  foi  commercialization 
to  occur,  noting  that  the  benefits  are  understated  by  PDC  cutter  sales,  regional  impact  of 
PDC  cutter  sales,  and  drilling  cost  savings  from  offshore  drilling. 

Summary 

Indicators  in  four  categories  contribute  to  a  very  positive  impact  profile  for  this 
technology  transfer.  Particularly  in  regard  to  economy  and  technology/information,  the 
indicators  for  the  ten  year  period  show  that  the  transfer  fostered  productive,  sustainable 
growth.  SNL  is  currently  engaged  in  research  to  advance  the  efficiency  and  effectiveness  of 
PDC  drill  bits,  further  increasing  the  benefits  that  will  be  derived  by  society  from  this 
technology'**. 


'"  The  amount  invested  by  the  companies  involved  to  commercialize  the  PDC  drill  bit  and 
the  return  on  that  investment  is  not  reported  here  because  it  would  require  information  that  is 
protected  (e.g.  individual  company's  profit  structure). 

/**  One  recent  example  being  the  report  from  BP  Exploration  Co.  (Columbia)  Ltd.  that  in 
drilling  in  Columbia's  Cusiana  field,  one  PDC  bit  saved  $419,000.  Rappold.  K.  (1995)  "Industry 
pushes  use  of  PDC  bits  to  speed  drilling,  cut  costs"  Oil  A.  Gas  Journal.  August  14.  12-15. 
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Chapter  5:  Impact  ProrUe  Evaluation 

There  are  two  key  questions  in  this  final  chapter:  what  do  the  results  of  the  plasma 
spray  and  drill  bit  cases  imply  with  respect  to  the  documentation  of  effects  of  panicular 
technology  transfers  and  what  has  been  learned  about  impact  evaluation  that  would  be  useful 
in  extending  the  application  of  the  methods  employed  here  to  different  settings  and 
circumstances?  Even  by  a  stringent  standard,  these  two  technology  transfers  have  proved 
beneficial.  But  until  a  wider  array  of  technology  transfers  is  examined,  these  assessments 
remain  isolated  case  studies,  albeit  particularly  systematic  ones.  Thus,  this  section  begins 
with  a  summary  of  the  results  of  the  two  technology  transfers  studied  and  concludes  with  a 
discussion  of  the  prospects  and  problems  associated  with  extending  the  analytical  approach 
developed  in  Phase  I  to  other  domains. 

Summary  of  Technology  Transfer  Impact  Profiles 

PlasPia  Spray 

The  "numbers"  in  the  plasma  spray  technology  transfer  are  impressive.  Depending  on 
the  way  in  which  one  chooses  to  calculate  costs,  the  return  on  investment  from  the  transfer  is 
either  enormous  (190:1)  or,  at  least,  quite  satisfactory  (3:1).  The  impact  indices  do  not, 
however,  give  direct  insight  into  the  factors  contributing  to  the  success  of  the  transfer. 

One  important  factor  facilitating  the  transfer  was  an  expedited  security  clearance 
received  by  the  Fisher-Baiton,  Inc.  employee.  This  enabled  the  transfer  to  occur  in  a  timely 
manner.  The  technical  competence  and  work  culture  in  both  SNL  and  Fisher-Barton,  Inc. 
were  important  facilitators.  Finally,  the  availability  of  the  small  grant  from  DOE  was 
essential  and  foundational  to  the  transfer.  It  is  often  the  case  that  the  infusion  of  a  small 
amount  of  capital  at  the  right  time  can  produce  considerable  results. 

The  Fisher-Barton  case  is  an  excellent  illustration  of  successful  collaboration  between 
a  very  large  federal  laboratory  and  a  small  company.  Despite  some  inherent  disadvantages, 
including  limited  capital  and  slack  resources,  small  companies  are,  in  some  ways,  ideal 
candidates  for  working  with  federal  laboratories.  The  decentralization  and  flexibility  of  the 
small  company  often  contribute,  as  here,  to  the  success  of  collaborations.  Often,  a  small 
company  competes  on  the  basis  of  iruiovation  and,  thus,  has  a  vital  stake  in  the  transfer  as 
well  as  great  commitment.  Research  has  demonstrated  that  smaller  firms  are  more  likely  to 
develop  commercial  products  from  their  interactions  with  federal  laboratories'". 


Ibid.  Bozeman,  B.,  et  al.  (1995). 
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PolvcrvstaUine  Diamond  Drill  Bit 

Allocating  50%  of  the  benefits  to  SNL,  the  yield  from  the  polycrystalline  diamond 
drill  bit  technology  transfer  is  on  the  order  of  $180  for  every  dollar  invesied.  The 
contribution  that  Sandia  National  Laboratories  made  to  the  oil  and  gas  drilling  industries  is 
considerable.  In  many  respects  the  PDC  bit  case  is  an  ideal  example  of  the  way  public  R&D 
"should*  work.  The  government  initially  got  involved  in  PDC  bits  because  of  market  failures 
associated  with  gcothcrmal  drilling  technology  and  national  priorities  for  energy  resources. 
SNL  management  considered  in  its  planning,  the  'big  pictijre",   a  systems  viewpoint  of 
energy  availability  from  discovery  through  production  and  final  use  of  energy  supplies.  This 
led  SNL  to  emphasize  areas  where  industry  had  identifiable  technical  problems  to  be  solved. 
Both  SNL  and  industry  could  effectively  work  on  the  same  problem  ajid  satisfy  two  very 
different  sets  of  needs,  serving  the  public  good  and  increasing  the  efficiency  and  profitability 
of  industry. 

In  collaboration  with  industry,  the  early  review  of  the  industry's  technological  needs, 
the  targeting  of  specific  technologies,  and  the  setting  of  specific  R&D  goals  provided 
direction  uniquely  available  through  the  combination  of  the  Laboratories'  concentration  and 
depth  of  scientific  and  engineering  expertise  in  conjunction  with  the  Laboratories'  perspective 
-  external  to  industry.  The  capacity  to  provide  funds  to  sustain  industrial  R&D  was  also  a 
contributing  factor  to  this  transfer's  success.  Technology  was  transferred  into  the  public 
domain  and  widely  used.  Commercial  benefits  accrued  precisely  because  knowledge  was 
freely  available.  The  collaborative  spirit  and  free  flow  of  knowledge  are  striking  features  of 
this  transfer  (occurring  as  they  did  in  a  very  competitive  industry). 

This  case  stands  in  marked  contrast  to  the  Fisher-Barton  case,  not  so  much  in  the 
quantity  of  benefits  as  in  the  distribution  of  benefits.  In  the  drill  bit  case,  the  benefits  were 
distributed  quite  broadly  and  the  flow  of  knowledge  was  less  "hand-to-hand".  While  the 
diffiiseness  of  the  benefits  presents  some  problems  for  evaluaton,  it  is  an  equally  valid 
approach  to  technology  transfer  and  one  that  is  particularly  likely  to  lead  to  impacts  of  great 
magnitude. 

Assessment  of  Impact  Profile  Evaluation  Method:  Documentation 

The  impact  profile  method  ^pears  to  have  some  utility  in  documenting  the  results  of 
technology  transfers.  Standardizing  the  method  presents  a  great  challenge  but  seems  possible. 
This  section  considers  the  questions  surrounding  the  validity  of  the  approach  with  respect  to 
its  application  to  a  particular  transfer.  The  ensuing  sections  consider  the  generalizability  of 
the  results. 
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Generally  ."the  impact  profile  evaluation  method  is  sound  for  assessing  costs  and 
benefits  accruing  from  technology  transfers,  based  as  it  is  on  standard  assumptions  of  a  well 
known  and  widely  applied  set  of  cost-benefit  analysis  principles.  However,  the  following 
issues  need  further  consideration:  the  validity  of  experts'  estimates,  the  sequence  of  profile 
preparation,  the  choice  of  indicators,  the  cost  calculation,  the  boundaries  of  the  transfer,  and 
the  economic  contribution  of  knowledge. 

In  many  instances,  the  application  of  the  method  will  require  the  use  of  experts ' 
estimates.  The  nature  of  retrospective  analysis  is  such  that  either  the  type  of  financial  and 
nonfmancial  data  needed  was  either  not  recorded  in  the  first  place,  not  published,  or  records 
are  no  longer  available.  If  this  type  of  assessment  were  to  become  more  routine,  records  that 
would  facilitate  its  execution  might  more  commonly  be  kept  as  well. 

For  future  impact  profiles,  the  more  efficient  sequence  of  impact  profile  preparation 
is  to  first  spend  sufficient  time  up  front  to  understand  the  technology  and  to  obtain  all 
information  available  <Tom  published  sources.  The  next  important  step  is  to  use  this 
understanding  and  information  to  ensure  that,  if  at  all  possible,  the  specific  indicators  for 
which  data  will  be  so'ight  for  the  profile  and  appropriate  scales  of  measurement  are  identified 
and  compiled  into  standardized  questionnaires  specific  to  the  sector  (ie.  a  questionnaire  for 
each  type  of  industry  involved,  for  SNL  managers,  for  university  scientists,  etc.).  If  these 
two  steps  are  taken  prior  to  interviews  with  experts,  it  will  improve  the  efficiency  of  the 
interviews. 

Progress  was  made  toward  identifying  what  the  parameters  of  an  assessment  (choice 
of  indicators)  of  the  impact  of  transferred  technology  might  be.  Yet,  questions  remain 
whether  the  four  areas  are  comprehensive  or  narrow  enough,  whether  the  measures  chosen 
within  each  area  are  appropriate  and  sufficient,  and  whether  there  can  be  any  uniformity 
between  the  scales  of  the  measures  firom  one  technology  transfer  to  another.  As  was 
intended,  the  two  transfers  were  different  enough  to  pose  singular  issues  in  regard  to  the 
measurement  of  each  indicator.  This  method  can  provide  a  point  of  departure  for  the  R&D 
evaluation  community  to  move  toward  identifying  what  the  areas  of  greatest  importance  are, 
what  should  be  measured,  and  what  acceptable  practice  in  measurement  might  be. 

While  there  can  be  no  simple  recipe  for  conducting  impact  studies  because  the 
technologies  and  industries  differ  greatly,  impact  profiles  provide  a  framework  to  guide 
future  studies.  It  is  important,  as  far  as  possible,  to  provide  common  points  of  comparison 
and  to  encourage  that  current  projects  be  archived  in  ways  to  facilitate  future  research  on 
iilipacts. 

The  grc;:  range  in  retum-on-investment  indicators  is  chiefly  owing  to  different 
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approaches  to  calculating  costs.  Clearly,  there  is  no  one-best-way.  It  is  vital,  however,  that 
one  be  aware  of  the  great  differences  depending  upon  cost  calculation.  A  primary  concern,  in 
the  case  of  technology  transfer  impacts,  is  the  extent  to  which  one  "charges"  as  a  cost  the 
amount  spent  on  the  direct  mission  objectives  of  the  laboratories.  In  all  Hkelihood,  tJie  most 
sensible  approach  is  to  develop  some  type  of  discounted  overhead  investment  figure  to  use  in 
the  calculations.  This  will  require  further  research  and  more  information  about  laboratories* 
accounting  and  overhead. 

In  a  more  direct,  hand-to-hand  transfer  (e.g.  Fisher-Barton,  Inc.),  the  sening  of 
boundaries  is  not  troublesome.  But  in  more  diffuse  transfers,  the  parsing  out  of  credit 
remains  a  problem.  It  is  difficult  to  know  just  where  the  benefit  lines  should  be  drawn.  The 
best  approach,  perhaps,  is  just  to  make  sure  one  is  clear  in  communicating  assumptions. 

Each  transfer  examined  here  yielded  not  only  tangible  economic  benefit  but  a  stock  of 
knowledge  as  reflected  in  the  technology/information  area.   Arguably,  that  contribution  is  not 
fully  captured  by  examining  the  economic  use  to  which  the  information  is  put.  The  economic 
benefits  are  understated  by  the  lack  of  quantification  of  the  contribution  of  knowledge  in 
dollar  values.  In  the  first  place,  the  information  may  have  inherent  value  beyond  its 
economic  use.  Second,  the  economic  appropriation  of  the  information  may  occur  at  various 
points  in  time  by  various  parties,  including,  perhaps,  some  in  the  intermediate-range  and 
distant  future.  There  is  likely  to  always  be  an  undercounting  of  the  benefits  of  any  scientific 
and  technical  knowledge  not  subject  to  immediate  and  direct  appropriation. 

Assessment  of  Impact  Profile  Evaluation  Method:  Generalization 

Clearly  there  is  little  ability  to  generalize  from  two  cases.  What  is  required  in  order 
to  generalize:  how  many  cases,  what  type  of  approach,  etc.?  It  is  unlikely  that  sufficient 
resources  will  be  available  to  perform  a  sufficient  number  of  impact  profile  evaluations  that 
each  can  be  viewed  as  a  single  data  point  in  a  large  sample  that  is  an  unbiased  estimator  of 
the  underlying  distribution  of  technology  transfers.  But  this  is  not  to  say  that  generalization  is 
not  possible.  When  the  sample  is  not  large  enough  or  structured  in  a  way  to  take  advantage 
of  the  laws  of  probability,  then  a  good  second  best  is  a  theoretically-informed  sample  based 
on  an  explicit  model. 

Thus,  a  first  step  to  extending  the  method  to  a  much  larger  domain  may  well  be  the 
development  of  a  set  of  criteria,  based  on  a  model,  for  selecting  transfers.  For  example,  the 
model  might  include  such  facton  as  the  size  of  companies,  the  level  of  resources  invested, 
the  readiness  to  market  the  focal  technology,  and  so  forth.  In  this  way,  ihe  logic  of  a  cross- 
sectional  contingency  design  can  be  applied.  This,  in  turn,  permits  generalization  insofar  as 
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the  technology  transfer  cases  provide  an  adequate  distribution  of  the  sampling  variables, 
Thcrcforc,  the  question  of  "how  many  cases?"  is  tied  directly  to  the  model  driving  the 
analysis.  A  more  sophisticated  and  detailed  model  will  require  more  degrees  of  freedom  and 
a  larger  number  of  cases.  But.  if  specifications  arc  met,  the  generalizability  of  the  evaluation 
cases  will  be  greatly  fadlitated. 

Future  Research 

Collaborative  research  (consortia,  parmcrships,  etc.)  among  government,  university, 
and  industry  laboratories  is  a  component  of  the  R&D  system  that  embodies  the  synergy  of 
R&D  in  an  institutional  form.  In  both  official  and  unofficial  collaborative  interactions,  the 
goals  and  orientation  unique  to  each  sector  can  enhance  the  timeliness,  creativity,  and 
thoroughness  of  the  research.  In  this  study,  a  high  degree  of  synergism  was  c*scrved 
between  the  national  laboratories,  industry,  and  universities.  The  diversity  represented  by 
these  dements  is  important  to  preserve  and  further  encourage.  As  the  national  laboratories 
work  increasingly  with  industry,  questions  of  fairness  and  equal  access  become  more 
pressing.  One  way  to  assure  fairness  is  to  foster  consortia'**  that  enable  enure  industries  to 
benefit.  In  a  sense  the  PDC  drill  bit  transfer  fits  this  model,  although  no  formal  consortia 
existed.  In  future  studies  it  would  be  ^^nopriate  to  include  an  early  formal  consortium. 

Having  completed  Phase  I,  the  application  of  a  method  to  quantitatively  demonstrate 
the  imjact  of  tedinology  nansferred  from  SNL  to  two  technology  transfers,  the  critical 
review  of  R&D  researchers  and  managers  will  be  solicited  in  order  to  improve  and  refine  the 
method.  The  adjusted  method  will  then  be  applied  more  broadly  to  a  greater  number  and 
variety  of  technology  transfers.  The  ultimate  goal  is  to  clearly  identify  the  impact  of 
technology  transfer  from  the  national  laboratories  in  a  maimer  that  can  be  useful  in  the 
resource  allocation  process. 


'"  An  alteinative  viewpoint  of  consortia  held  by  some  researchers  is  that  it  is  a  good  theory 
that  only  works  well  in  rare  cases  for  the  following  reasons.  Positive  aspeas  of  consortia 
include:  a  broader  constituency  enabling  a  broado'  base  of  support;  more  productive  for 
precompetitive  research;  foster  breakthrough  research  if  participants  are  committed  and  agree 
on  licensing;  more  stable  over  time;  and  it  is  less  subject  to  criticism  of  unfairness  or  advantage 
to  one  finn.  Negative  aspects  of  consortia  include:  extremely  time-consuming  and  difficult  to 
form  because  of  cost,  resistance  due  to  competitiveness  pressures;  unwillingness  to  assign  top 
researchers  to  work  on;  unwillingness  to  work  on  cutting  edge  technology  due  to  competitiveness 
pfessures;  and  unwillingness  to  make  time  (long  term)  and  effon  commitments.  In  contrast, 
individual  companies  in  partnership  agreements  with  the  laboratories  anticipate  greater  and  more 
exclusive  return  and  tlierefore  commit  resources  more  willingly  and  effectively. 
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Appendix  A 

The  17ft  of  credit  aUocated  to  PDC  biu  for  rcduccion  of  lost  time  accidenu  and  faulities  w«J  calculated  as  follows: 

d  =  (oul  feet  drilled  per  year 

r  =  loul  drilling  maniiours  per  year 

r  ■>  rate  of  drilling  with  oonvcntionat  bits 

=      rate  of  drilling  with  PDC  bits(assunung  PDC  biU  drill  2-3x  aj  Cut  as  conventional  biu  and  taking  an  average  of  :.5) 

25 

Given  that  one  tiunl  of  the  total  feet  drilled  is  drilled  with  PDC  bits  and  two  thirds  of  the  total  feet  drilled  are  drilled  with 
conventional  bits  then  the  total  manhoun  drilled  per  year  arc: 
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Dr.  Ronald  W.  Cochran 

Laboratory  Executive  Officer 

University  of  California 

Lawrence  Livermore  National  Laboratory 

Followup  Questions  and  Answers 
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FUNDING  DEPARTMENT  OF  ENERGY  RESEARCH  AND  DEVELOPMENT 
IN  A  CONSTRAINED  BUDGET  ENVIRONMENT 


QUESTIONS  &  ANSWERS 


Hearing  of  the  Subcommittee  on  Energy  and  Environment 

Committee  on  Science 

US  House  of  Representatives 

August  19, 1996 

Ronald  W.  Cochran,  Laboratory  Executive  Officer 

University  of  California 

Lawrence  Livermore  National  Laboratory 


I.    You  describe  your  licensing  agreement  process.  Have  you  conducted  any 
professional  economic  analysis  to  see  how  your  agreements  compare  with 
the  private  sector? 

Livermore's  Industrial  Partnering  &  Commercialization  (IP AC)  office  has 
compared  our  licensing  process  with  that  used  by  industry,  universities 
and  other  national  and /or  federal  laboratories.  In  general,  the  Laboratory 
follows  standard  economic  and  financial  licensing  practices  and  uses  the 
same  techniques  to  license  technologies.  Like  industry,  Livermore  bases  its 
up-front  licensing  fees  and  royalty  rates  on  estimates  of  many  factors, 
including  product  development  or  commercialization  time  and  cost, 
anticipated  market  impact,  market  risk,  company  size,  exclusivity  of 
license,  etc.  Although  the  specifics  of  each  license  or  agreement  are  unique 
and  individually  negotiated,  our  licensing  fees  and  royalty  rates  are,  with  a 
few  exceptions  for  special  cases,  within  the  industry  norms  for  R&D 
technologies. 

We  have  an  obligation  to  maximize  the  return  on  our  investment  for  the 
benefit  of  the  Laboratory  and  ultimately  the  U.S.  taxpayers.  Unlike 
industry,  however,  it  is  sometimes  appropriate  for  the  Laboratory  to  take 
into  account  some  non-economic  consideratior«.  Other  factors  weigh  in, 
such  as  humanitarian  payoffs  (e.g.,  for  some  of  our  healthcare 
technologies),  direct  benefits  of  licensing  to  our  own  R&D  activities,  and 
our  general  respor\sibility  to  facilitate  widespread  transfer  of  technologies 
we  develop  to  U.S.  industry. 
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Under  the  agreements  for  micropower  impulse  radar  and  the  high-speed 
cell  sorter,  would  you  say  that  reasonable  success  of  the  product  will  result 
in  a  repayment  of  the  investments? 

For  these  two  very  special  inventions,  we  are  optimistic  about  receiving 
payments  which  will  meet  or  exceed  the  investments  for  adapting  and 
commercializing  the  technologies.    However,  the  micropower  impulse 
radar  and  the  high-speed  cell  sorter  were  both  designed  and  developed 
within  specific  programs  to  meet  the  R&D  mission  requirements  of  the 
Laboratory.  R&D  costs  for  these  specific  applications  were  paid  for  by  the 
responsible  LLNL  program  to  obtain  the  results  and  products  needed  to 
meet  approved  program  objectives.  In  both  of  the  cases  cited,  the  success 
achieved  in  this  initial  R&D  phase  also  made  apparent  the  technology's 
potential  commercial  value.    Enhancements  or  ifnprovements  to  the 
product  during  the  commercialization  phase  will  provide  benefits  directly 
back  to  the  Laboratory's  programs,  in  addition  to  repaying  investment 
costs. 

In  the  case  of  the  micropower  impulse  radar,  for  example,  discussions 
with  various  companies  during  the  commercialization  phase  spawned 
new  and  different  application  areas  for  the  radar  technology.  This  in  turn 
is  leading  to  new  designs  and  modifications,  an  expanded  intellectual 
property  base,  follow-on  licenses,  additional  royalty,  etc.  The  resulting 
cycle  will  lead  to  increased  royalty  income  for  the  micropower  impulse 
radar. 

The  Laboratory's  principal  responsibility  continues  to  be  performing  R&D 
vital  to  national  interests  and  providing  long-term  national  benefits. 
Hov/ever,  we  are  very  cost  conscious  and  payback  from  near-term  spin-off 
products  where  practical  is  one  of  our  objectives.   Two  important  factors  in 
cost  recovery  are  the  size  of  the  initial  R&D  investment  and  the  market 
potential  of  the  technology.   Accordingly,  even  in  "reasonably  successful" 
cases,  it  is  generally  not  clear  whether  commercialization  ventures  will 
result  in  repayment  of  all  initial  R&D  costs. 

Are  there  barriers  to  putting  the  monies  received  from  licensing 
agreements  toward  future  cost-shared  arrangements? 

We  currently  have  the  flexibility  we  need  to  use  the  monies  received  from 
licensing  agreements  in  an  appropriate  manner.  The  University  of 
Califonua's  (UC)  and  Livermore's  policies  and  procedures  regarding 
appropriate  expenditures  of  licensing  and  royalty  income  are  clear.  LLNL 
R'AC  Policies  and  Procedures  (Section  V:  Licensing  and  Royalty  income 
Distribution,  item  D)  states: 
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In  his  written  testimony  before  the  Subcommittee,  Deputy  Inspector 
General  (IG)  Friedman  referenced  a  May  19,  1995,  IG  audit  report  that 
"disclosed  that  efforts  to  manage  cooperative  research  and  development 
agreements  at  Los  Alamos,  Oak  Ridge  and  Lawrence  National  Laboratories 
did  not  fully  achieve  the  Department's  policy  goals."    What,  if  any,  actions 
has  Lawrence  Livermore  National  Laboratory  taken  to  address  the  finds  of 
that  IG  report? 

The  audit  was  based  on  survey  work  conducted  between  October  1993  and 
June  1994.  At  that  time  we  were  on  a  steep  learning  curve  in  dealing  with 
CRADAs,  and  a  lot  has  happened  since  then.  Upon  receipt  of  the  IG  audit 
report,  we  studied  it  and  provided  formal  comments  on  it  to  DOE  Oakland 
Operations  Office.  We  noted  that  many  of  the  improvements  suggested 
within  the  report  recommendations  were  already  in  progress  aided  by 
existing  CRADA  implementation  guidance.  These  improvements  and 
others  we  have  made  since  have  addressed  the  principal  concerns  raised. 

As  I  discussed  in  my  written  testimony,  we  have  clearly  defined 
procedures  and  responsibilities  within  our  Laboratory  for  managing 
CRADA  efforts  from  project  selection  through  to  the  final  reports  and 
customer  surveys.  The  management  system  is  much  improved  compared 
to  that  which  was  in  place  at  the  time  of  the  audit.  We  have  a  very  strong 
focus  on  ensuring  that  Laboratory  R&D  programs  derive  tangible  benefits 
from  CRADAs.  This  means  clearly  defined  goals,  milestones,  and 
schedules  for  both  the  Laboratory  and  our  partners.  In  addition,  we  have 
program-review  and  reporting  mechanisms  in  place  to  examine  the 
technical  aspects  of  projects  and  to  compare  planned  and  actual  costing 
and  performance  to  planned  milestones  for  both  parties.  As  I  also  noted  in 
my  written  testimony,  final  reports  are  prepared  jointly  by  the  partnership 
team.   Additionally,  we  conduct  a  customer  survey  to  find  out  how  well 
Livermore  met  our  partner's  expectations  during  the  technical  execution 
of  the  CRADA. 


402 


Dr.  Charles  F.  Gay 

Director 

National  Renewable  Energy  Laboratory 

Golden,  Colorado 

Followup  Questions  and  Answers 


403 


HEARING  OF  THE  SUBCOMMITTEE  ON  ENERGY  AND  ENVIRONMENT 

COMMITTEE  ON  SCIENCE 

U.S.  HOUSE  OF  REPRESENTATIVES 

on 

Funding  Department  of  Energy  Research  and  Development 
In  a  Constrained  Budget  Environment 


Responses  to  Follow-up  Questions  Submitted  to 

Dr.  Charles  F.  Gay 

Director 

National  Renewable  Energy  Laboratory  (NREL) 

August  19.  1996 


1.  What  types  of  licensing  and  patenting  agreements  is  NREL  involved  In,  and 
what  policies  does  the  Lab  have  for  such  agreements? 

NREL  utilizes  a  wide  range  of  licensing  agreements.  Licenses  can  be  exclusive  or  non- 
exclusive; the  Lab  generally  favors  non-exclusive  licenses  in  order  to  maximize  private 
sector  access  to  NREL  advances  and  to  foster  private  sector  competition.  Licenses 
generally  contain  limitations  on  the  field  of  use  in  order  to  better  facilitate  simultaneous 
applications  of  NREL  technologies  in  divergent  fields,  thereby  increasing  private  sector 
access  to  these  technologies,  and  to  provide  multiple  licensing  revenue  opportunities  for 
the  Lab.  Licenses  contain  geographic  limitations  and/or  time  limitations  where 
appropriate.  Licenses  generally  are  royalty  bearing  and  may  also  require  an  up-front 
payment. 

NREL's  existing  license  agreements  are  distributed  roughly  equally  between  exclusive 
and  non-exclusive  agreements;  several  of  the  exclusive  licenses  are  with  CRADA 
partners  who  participated  in  a  substantive  way  in  developing  the  technology  licensed.  A 
typical  NREL  technology  license  contains  royalty  payment  requirements,  generally 
based  on  the  licensee's  sales  of  products  incorporating  the  licensed  technology.  About 
a  third  of  the  active  license  agreements  included  a  modest  up-front  payment  (e.g. 
$5,000  -  20,000),  intended  primarily  to  dissuade  potential  licensees  that  lack  the 
resources  and/or  the  commitment  to  commercialize  the  licensed  technology.  Based 
upon  current  assumptions,  it  is  reasonable  to  conclude  that  royalty-bearing  NREL 
licenses  can  generate  upwards  of  $0.5  million  per  year  over  the  next  5-10  years,  which 
(consistent  with  applicable  law  and  Midwest  Research  Institute's  Prime  Contract  with 
the  Department  of  Energy)  could  be  another  source  of  funds  for  advanced  research 
projects  not  otherwise  being  supported  by  DOE. 
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NREL  utilizes  a  variety  of  patenting  agreements  with  its  research  partners.  Cooperative 
Research  and  Development  Agreements  (CRADA's)  typicaily  reserve  patent  rights 
ownership  to  the  inventing  party  or  parties.  It  is  not  uncommon  for  inventorship  to  be 
shared  by  NREL  personnel  and  CRADA  partner  personnel.  In  addition,  the  CRADA 
private  sector  partner  generally  is  given  first  rights  to  license  and  commercialize 
intellectual  property  invented  by  NREL  staff  during  the  joint  research  of  a  CRADA. 

NREL  policies  regarding  patents  and  patent  licenses  are  largely  defined  by  the  Lab's 
Prime  Contract  with  DOE  and  applicable  laws  on  CRAOAs  and  licenses.  NREL's 
practices  in  applying  these  policies  focus  on  four  prime  criteria: 

1 .  Use  licenses  to  accelerate  the  commercialization  of  renewable  energy 
technologies  so  as  to  return  value  to  the  taxpayers  through  private  sector 
commercialization  and  public  sector  royalty  revenue. 

2.  Comply  with  Fairness  of  Opportunity  Requirements. 

3.  Give  preference  to  U.S.  industry. 

4.  Conduct  technology  transfer  activities  w\h  the  purpose  of  leveraging  Federal 
research  for  U.S.  industrial  competitiveness. 

NREL  has  been  successful  in  securing  strong  patent  positions  in  key  renewable  energy 
technologies  and  in  licerising  these  technologies  to  the  private  sector.  The  Lab  is  now 
moving  to  betier  solidify  its  intellectual  property  management  in  order  to  maximize  the 
impact  of  NREL  technology  advances  on  the  development  of  the  U.S.  renewable  energy 
industry  and  to  enhance  the  Lab's  revenue  earnings  from  its  intellectual  property. 


2.  How  does  NREL  "maricet"  its  patents? 

NREL  is  active  in  "marketing"  its  intellectual  property  through  a  variety  of  channels.  The 
major  efforts  are  in  two  areas:  broad  outreach  and  targeted  offers. 

NREL's  broad  outreach  efforts  to  maritet  its  intellectual  property  are  aimed  at 
communicating  to  a  wide  and  diverse  audience  the  availability  of  innovative  intellectual 
properly  and  the  Lab's  interest  in  licensing  that  property.  Examples  of  such  broad 
outreach  efforts  include: 

Trade  journal  articles  and  advertisements:  We  advertise  in  trade  joun^als  and 
aggressively  pursue  publication  of  our  technology  advances  in  both  the  scientific 
journal  literature  (e.g.  Progress  in  Photovoltaics),  the  broad  trade  journal 
literature  (e.g.  Research  Magazine)  and  the  popular  press  (e.g.  Popular 
Mechanics). 
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Conferences  and  Trade  Shows:  We  hold  "Industry  Open  House'  meetings 
where  we  showcase  key  NREL  technologies  to  a  select  set  of  invited  industry 
representatives.  We  participate  in  trade  shows  and  conferences  such  as  The  GM 
Forum.  Soltech,  Utility  PhotoVoltaics  Group  meetings,  the  upcoming  Technology 
2006  technology  trade  show.  etc. 

Commerce  Business  Daily  (CBD):  New  technologies  available  for  licensing  are 
announced  in  the  CBD.  Also,  when  a  request  for  an  exclusive  license  is  made 
we  always  advertise  this  fact  in  the  CBD  to  fulfill  "fairness  of  opportunity" 
requirements  and  to  solicit  potential  additional  interest 

NREL  Internet  -  Home  Page:  We  maintain  the  list  of  the  technologies  available 
to  potential  licensees  on  the  NREL  internet-home  page.  We  plan  to  upgrade  our 
Intemet  accessibility  by  introducing  an  easy-to-use  "addressable*  table  of 
contents  to  ease  access  to  intellectual  property  and  licensing  opportunities  and 
by  adding  links  to  venture  firms  and  trade  groups  (e.g.  Solar  Energy  Industries 
Association). 


NREL's  "targeted  offers"  efforts  to  market  its  intellectual  property  are  aimed  at 
contacting  specific  interested  parties  that  the  Lab  believes  are  likely  to  license  specific 
technologies.  Examples  of  such  targeted  offers  include: 

Targeted  Contacts:  As  NREL  technologies  become  available  for  licensing,  we 
fi-equently  target  a  group  of  key  players  (e.g.  private  sector  groups  with  related 
and/or  complementary  technology  positions)  and  initiate  discussions  of  their 
iKensing  NREL  technologies.  This  approach  has  been  very  successful  with 
advanced  air  foil  technologies  for  high-performance  wind  turbines  and  with  thin- 
film  CIGS  materials  and  device  designs  for  low-cost  photovoltaics. 

We  plan  to  expand  this  targeted  contacts  effort  by  using  business  data  bases 
(e.g.  CORPTEC.  TELTEC.  etc.)  and  in-depUi  marlcet  research  (e.g.  KPMG)  to 
identify  industry  contacts  to  be  invited  to  the  Lab  to  discuss  licensing 
opportunities  for  specific  NREL  technologies. 

NREL  Subcontractors  and/or  Allied  Businesses:  We  fi'equenUy  get  requests 
about  licensing  specific  technologies  from  our  R&D  partners  (of  which  we 
currentiy  have  at}out  300),  or  their  allied  businesses  worthing  in  related  areas. 

Enterprise  Growth  Forums:  NREL  organizes  Enterprise  Growth  Fomms  at 
which  growth-stage  renewable  energy  companies  discuss  their  business  plans 
and  needs.  The  primary  goal  of  the  Forum  is  to  build  sti^onger  wortdng 
relationships  between  the  renewable  energy  industiy  and  the  investment 
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community.  A  secondary  goal  of  the  Fomm  is  to  showcase  technologies  that 
NREL  has  originated  and/or  supported  through  its  industry  research  partners. 
This  exposure  can  result  in  enhanced  licensing  revenue  flow  to  the  Lab  and/or 
follow-on  technology  licensing  opportunities  for  the  Lab.   We  have  held  five  of 
these  fonjms  over  the  last  year. 

Other  Avenues  to  Market  NREL  Technologies:  We  respond  promptly  to 
unsolicited  calls  from  investors  and/or  their  representatives. 

This  combination  of  broad  outreach  and  targeted  offers  has  proved  effective  at  securing 
licensing  agreements  that  move  NREL  technology  into  the  private  sector  and  return 
license  revenue  to  the  Lab. 
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